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© Oligonucleotides for detecting bacteria. 



® Oligonucleotides (SEQ ID NOs 1 -8) selectively hybridizable with a specific gene of Vibro parahaemolyticus , 
oligonucleotides (SEQ ID NOs 9-13) selectively hybridizable with the LT gene of toxigenic Esclierc hia coil, 
oligonucleotides (SEQ ID NOs 14-21) selectively hybrizable with the STh or STp gene of toxigenic Escherchia 
coil, oligonucleotides (SEQ ID NOs 22-47) selectively hybridizable with the entA, B, C, or D gene of 
Staphylococcus aureus, or oligonucleotides (SEQ ID NOs 48-53) selectively hybridTzable with the entE gene of 
StaplyIoccus~aureus are prepared and used as primers for gene amplification to thereby selectively detect only 
respective microorganisms causing food poisoning. 
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5 In traditional techniques for detection of bacteria^ when feces, food, or wipe, a series of operations, 

namely enrichment culture, isolation culture and differential culture, are required for finat identification of the 
pathogen or contaminant as Vibrio parahaemolyticus , if present. The time periods required for the 
respective culture steps are 10-16 hours for enrichment culture. 18-24 hours for isolation culture, and 18-24 
hours for differential culture, the total time being as long as 2-4 days. Tests to be included in differential 

io culture include, growth test in agar medium supplemented with NaCI, gram staining, oxydase test and so 
forth. They involve complicated and troublesome procedures and are time-consuming and expensive. 

For detecting the pathogenic factor of Vibrio parahaemolyticus, the so-called reverse passive hemag- 
glutination reaction is available which uses a specific immunoglobulin obtained from an antiserum to 
thermostable (thermostable) direct hemolysin (TDH) produced by Vibrio parahaemolyticus. However, this 

75 reaction needs 20-24 hours until a result is obtained. 

As mentioned above, the prior art methods invariably need a very complicated procedure and a long 
period of time for identification as Vibrio parahaemolyticus, and are not suited for use in clinical laboratory 
testing, among others, which demands speediness,~^ " 

Recently, the DNA probe or hybridization techniques, which use oligonucleotides, have been attempted. 

20 However, these techniques, which comprise hybridization with oligonucleotide label-modified probes on a 
membrane or some other support, followed by detection, scarcely have a satisfactory detection sensitivity 
and selectivity. 

Moreover, strains of Vibrio parahaemolyticus that have a novel pathogenic factor, namely TDH-related 

hemolysin (TRH), which is different from those so far reported, has been discovered recently and, further, it 
25 has become clear that the gene coding for TRH includes two types, namely trh1 and trh2, which differ in 

base sequence from each other. However, no method has been established as" yet for~directty testing for 

Vibrio parahaemolyticus strains having this new pathogenic factor. 

Traditionally, for identifying a pathogen or contaminant as a toxigenic strain of Escherichia coli, 

enrichment culture, isolation culture, pure culture and confirmation culture are required and are to"~be 
30 followed further by serological testing, enterotoxin production test and other biochemical tests. Each culture 

step requires 18-24 hours and the total time, inclusive of the time for subsequent tests, amounts to as long 

as a week or so. 

For detecting thermolabile enterotoxin (hereinafter, LT), kits for detecting enterotoxin which utilize the 
reverse passive latex agglutination reaction are commercially available. However, since, immunologically, 
35 cholera enterotoxin (hereinafter, CT) and LT have common antigenicity, it is difficult to detect in distinction 
from each other. 

Moreover, the samples should be pure cultures already roughly estimated with respect to their 
identification. The steps preceding and including this rough estimation step require complicated procedures 
and a long period of time. In addition, the time for working with said kits alone amounts to 20-24 hours. 

40 As mentioned above, the prior art methods for detecting toxinogenic strains of Escherichia coli 
invariably need very complicated procedures and are time-consuming, hence are not suited for use in 
clinical laboratory testing, among others, which demands speediness. 

Recently, the DNA probe or hybridization techniques^ which use olgonucleotides, have been attempted. 
However, these techniques, which comprises hybridization with oligonucleotide label-modified probes on a 

45 membrane or some other support, followed by detection, scarcely have a satisfactory detection sensitivity 
and selectivity. 

For detecting and identifying STh- or STp-producing toxigenic strains of Escherichia coli, it has been 
necessary to perform enrichment culture, isolation culture, pure culture and confirmation ctHture. Further- 
more, a pathogen or contaminant can be identified as a thermostable enterotoxin-producing strain of 
50 Escherichia coli only after serologic, biochemical, and enterotoxin production tests. 

However, 18-24 hours is required for each culture step, and the total time, inclusive of the time for the 
subsequent tests, amounts to at least one week. 

The suckling mouse technique is the only testing method for the production of thermostable en- 
terotoxin. For this method, mice 2-3 days after birth must be prepared and the procedure is complicated 
55 and requires skill. Moreover, three or more mice should be subjected to the test to obtain the mean value. 
For these and other reasons, said method is unsatisfactory in reproducibility and reliability. 

Recently, the DNA probe or hybridization techniques, which use oligonucleotides, have been attempted. 
However, these techniques, which comprise hybridization with oligonucleotide label-modified probes on a 
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membrane or some other support, followed by detection, scarcely have a satisfactory detection sensitivity 
and selectivity. 

The materials to be tested in case of food poisoning include patients' vomits, feces, the sanne foods as 
taken by patients and/or wipes used in patients* environment. For the detection and identification of 
Staphylococcus aureus in these materials, it has been necessary to first perform enrichment culture, 
isolation culture, pure culture and confirmation culture. 

However, 18-24 hours is required for each culture step, and the total time, including the time necessary 
for the subsequent tests, is very long, amounting to about 4 days. 

Biochemical tests to be carried out following confirmation culture include, among others tests for 
aerobic growth, VP reactivity, nitrite reduction, Tween™' 80 hydrolysis, hyaluronidase activity, sugar 
degradation and so forth. These tests require complicated procedures and are time-consuming and 
expensive. 

In the case of Staphylococcus aureus, testing of isolates for enterotoxin production is regarded as the 
most reliable method of identifying pathogenic bacteria causative of food poisoning and diarrhea. However, 
even when commercially available simple reagent kits are used, 18-20 hours is required until results can be 
obtained. This means lack of speediness. A simple reagent kit for enterotoxin E (see) is not commercially 
available. 

Recently, the DNA probe or hybridization techniques, which use olgonucleotides, have been attempted. 
However, these techniques, which comprises hybridization with oligonucleotide label-modified probes on a 
membrane or some other support, followed by detection, scarcely have a satisfactory detection sensitivity 
and selectivity. 

The present invention envisages a simple, speedy and highly sensitive method useful in testing for 
microorganisms causative of food poisoning, which method comprises detecting a Vibrio parahaemolyticus- 
derived specific gene by the gene amplification technique using oligonucleotides as primers in the nucleic 
acid synthesis reaction. 

The invention also envisages a simple, speedy and highly sensitive method useful in testing for 
microorganisms causative of food poisoning, which method comprises detecting a toxigenic Escherichia 
coli-derived nucleic acid by the gene amplification technique using oligonucleotides as primers in the 
nucleic acid synthesis reaction. 

The^rii^lLUn\^imJy^^er^envisa a simple, speedy and highly sensitive method usefu| 

The present invention also envisages a simple, speedy and htghly sensitive method useful in testing for 
causative microorganisms in case of food poisoning or diarrhea, which method comprises detecting the 
Staphylococcus aureus-derived entA, B, C, D and E genes (enterotoxin A, B, C, D and E gene) by the gene 
amplification technique using oligonucleotides as primers in the nucleic acid synthesis reaction. 

In accordance with a first aspect of the invention, oligonucleotides capable of selectively hybridizing 
with a specific gene of Vibrio parahaemolyticus are provided and may be used as primers in gene 

amplification to ^^^^^^'^^'V^^^^^^^^^^^^^^^P^^^ 

In accordance with a second aspect of the 'invention, 

^^^^ 



In accordance with a third aspe^^^ the invention, oligonucleotides capable of seTective^ 
with the STh and/or STp gene of toxigenic Escherichia coli are provided and may be used as primers in 
gene amplification to selectively detect STh- or STp-producing toxigenic Escherichia coli alone from among 
pathogenic Escherichia coli strains causing food poisoning symptoms. 

In accordance with TTourth aspect of the invention, oligonucleotides capable of selectively hybridizing 
the entA, B, C, D and E genes of Staphytoccocus aureus are provided and may be used as primers in gene 
ampiifTcation to thereby selectively detect entA, B. C, D and E-producing Staphylococcus aureus alone from 
among Staphylococcus aureus strains causing food poisoning symptoms. 

Oligonucleotides which may be used as primers in accordance with the first aspect of the invention, 
when intended for detecting the type 1 and type 2 thermostable hemoly sin-related hemolysin genes (trh1 
and trh2 genes), may be oligonucleotides having the sequences 
(5^) fGGCTCAAAATGGTTAAGCG (3*) (a) 
(5^) d-CATTTCCGCTCTCATATGC (3*) (b) 
or the corresponding complementary sequences. 
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When intended for detecting the thermostable hemoiysin gene (tdh gene), they may be oligonucleotides 
having the sequences 

(5') d-CCATCTGTCCCTTTTCCTGC (3') (c) 
(5*) d-CCAAATACATTTTACTTGG (3*) (d) 
5 (5^) d-GGTAGTAAATGGCTGACATC (3') (e) 
(5^) d-CCACTACGACTCTCATATGC (3*) (f) 
or the corresponding complementary sequences. 

Further, when intended for detecting the thermostable hemolysin-related hemolysin gene type 1 (trhl 
gene) of Vibrio parahaemolyticus , they may be oligonucleotides having the sequences or the corresponding 

10 complementary sequences. 

The gene amplification can be effected by the polymerase chain reaction method developed by Saiki et 
al. [hereinafter, PGR method for short; Science, 230. 1350 (1985)]. This method comprises preparing two 
oligonucleotides^ one recognizing and hybridizing' with the + chain and the other recognizing and 
hybridizing with the - chain at the ends of a specific nucleotide sequence region to be detected (in the 

75 present case, the trh gene or tdh gene, or trhl gene of Vibrio parahaemolyticus ). In this method, these 
function as primers for the template-dependent nucleotide polymerization reaction against the sample 
nucleic acid, in the single stranded form as a result of heat denaturation. The resulting double-stranded 
nucleic acid Is separated into single strands allowing the hybridizing of primers followed by primer 
extension to be repeated. By repeating this serial procedure, the number of copies of the region between 

20 the two primers is increased so that said region can be detected. 

The sample to be tested may be a laboratory test sample such as feces, urine, blood or tissue 
homogenate, or a food sample. 

For testing such samples using PGR, pretreatment is necessary by which the nucleic acid components 
are released from microbial cells occurring in the sample. 

25 Since, however, the PGR can proceed if only a small number of molecules of the nucleic acid 
hybhdizable with the primers are present, a short period of treatment of the laboratory sample with a lytic 
enzyme, a surfactant, an alkali or the like can give a sample solution containing the nucleic acid in a 
sufficient amount to enable the PGR to proceed. 

The oligonucleotides which may be used as primers in the practice of the invention are nucleotide 

30 fragments which may have a length of 10 bases or more, desirably 15 bases or more, from the viewpoints 
of selectivity, detection sensitivity and reproducibility. They may be chemically synthesized ones or natural 
ones. The primers need not be particularly labeled for detection purposes. The primers may comprise part 
of any one of the nucleotide sequences given in this application, provided they maintain the desired target 
specificity. 

35 The primer specified amplification region of the nucleotide sequence of a particular gene of Vibrio 
parahaemolyticus may comprise 50 bases to 2,000 bases, desirably 100 bases to 1,000 bases. 

In carrying out the template-dependent nucleotide polymerization reaction, a thermostable DNA poly- 
merase may be used. This enzyme may be of any origin provided that it can retain its activity at 
temperatures of 90-95*0. The heat denaturation is usually carried out at 90-95 'G, the annealing for primer 
40 hybridization at 37-65 *C, and the polymerization reaction at 50-75 *C, and these constitute one cycle of 
PGR. Amplification is effected by repeating PGR cycles, perhaps 20-42 cycles. 

For detection, the reaction mixture after completion of the PGR may be subjected, as such, to agarose 
get electrophoresis, whereby the presence or absence of the amplified nucleotide fragment and, if present, 
the length thereof can be confirmed. Based on the results, judgment can be made as to whether the 
46 nucleotide having the sequence to be recognized by the primers is present in the sample or not. This 
judgment directly serves as a judgment as to whether Vibrio parahaemolyticus carrying the trh gene or the 
like is present or not. Other electrophoretic techniques and chromatographic techniques are alio effective in 
detecting the amplified nucleotide fragment 

oligonucleotides to be used in accordance with the second aspect of the invention are 
50 p^KucIeotides the target of which is a nucleotide sequence coding for the heat-labile toxin (LT) that is 
i;|^&iced by toxigenic Escherichia coli occurring in the sample. They are complementary to said nucleotide 
I^Mence and may have the following~sequences 
|^B-GCGAGATGAAATAAAAGGT-(3*) (a) 
;^K-GGTGAGATATATTGTGGTG-(3') (b) 
55 /^B-ACAAACGGGGTTTGTGAGATAT-(3*) (c) 
:^Wi-GTTATATATGTCAAGGTGTGAG-(3') (d) 
^^pd-AGGGGTATTAGAGAAATCTGA-(3') (e) 
^Khe corresponding complementary sequences. 
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The gene amplification may be carried out based on the PGR method mentioned above. 
The samples to be used and the method of pretreatment thereof may be the same as mentioned above. 
The oligonucleotides to be used as primers in accordance with the second aspect of the invention each 
may have the same length as mentioned above with respect to the first aspect of the invention. They may 
5 be chemically synthesized ones or natural ones. The primers need not be particularly labeled for detection 
purposes. 

The primer-specified ampiiftcation region in the nucleotide sequence of a specific gene of toxigenic 
Escherichia coll may be 50 to 2.000 bases, desirably 100 to 1.000 bases, in length, as mentioned above. 
The template-dependent nucleotide polymerization reaction may be carried out in the same manner as 
10 in the first aspect of the invention. 

The detection can be made in the same manner as in the first aspect of the invention to thereby judge 
as to whether LT-producirK^^ch^^ not. Other etectrophoretic techniques, chromatog- 

raphic techniques and efficient in detecting the amplified nucleotide 

75 The oligonucleotides to be used in accordance with the third aspect of the invention are 
oligonucleotides supplementary to a nucleotide sequence coding for the STh gene and STp gene, when 
said nucleotide sequence is the target. Said synthetic nucleotides may have the sequences 
(5') d-TGTAATTTTCTCTTTTGAAGACTC-(3') (a: SEQ ID NO: 1) 
(5*) d-ATTACAACACAGTTCACAGGAG-(3') (b: SEQ ID NO: 2) 
^^corresponding complementary sequences. 

len a nucleotide sequence coding for the STh gene is the target, the above-mentioned 
lonucleotides may be oligonucleotides complementary to said nucleotide sequence and may have the 
iuences 

fd-CCTCAGGATGCTAAACCAG-(37 (c: SEQ ID NO: 3) 
|d-AGGATGGTAAACCAGTAGAG-(3') (d: SEQ ID NO: 4) 
(y0Y< Wd-AATTCAGAGCAGTAATTGCTAC-(3') (e: SEQ ID NO: 5) 

lie corresponding complementary sequences. 

iFurthermore, when a nucleotide sequence coding for the STp gene is the target, they may be 
pnucleotides complementary to said nucleotide sequence and may have the sequences 
30 M|d-TGTTTGCCCTGTTTTAGTCAG-(3') (f: SEQ ID NO: 6) 
|d-GTGAAGTGAATCACTTGACTC-(3') (g: SEQ ID NO: 7) 
' -TGACAGGAGTAAAATGTGTTG-(3') (h: SEQ JD NO: 8) 

^^^^nding complementary sequences. 
The gene amplification may be effected based on the PGR method mentioned above. 
36 The samples to be tested and the method of pretreatment thereof may be the same as those 
mentioned above with respect to the first aspect of the invention. 

The oligonucleotides to be used as primers in accordance with the third aspect of the invention may 
have the same length as mentioned above with respect to the first aspect of the invention. Thus, they may 
be nucleotide fragments having a length of 10 or more bases, desirably 15 or more bases, and may be 
40 chemically synthesized ones or natural ones. 

The primers need not be labeled for particular detection purposes. The primer-specified amplification 
range in the nucleotide sequence for the STh or STp gene of toxigenic Escherichia coli may be the same in 
length as mentioned above and thus may cover 50 bases to 2,000 baies, desirably 100 bases to 1,000 
bases. 

45 The template-dependent nucleotide polymerization reaction may be carried out in the same manner as 
mentioned above with respect to the first aspect of the invention. 

The detection may be conducted in the same manner as mentioned above with respect to the first 
aspect of the invention, whereby judgement can be made as to whether pathogenic Escherichia coli 
carrying the STh or STp gene is present or not. Other electrophoretic techniques and chromatographic 
50 techniq^s^ _ _ 

... _ ^ , iSI§ft*@Stpi|^;; 

the oligonucleotides to be used as primers in accordance with the fourth aspect of the invention, when 
55 a nucleotide sequence coding for the entA gene is the target, may be oligonucleotides complementary to 
said nucleotide sequence and with the sequences 
(5') d-GTCTGAATTGGAGGGAAGAG-(3') (a) 
(5^) d-CTTTTTTACAGATGATTGGTG-(3*) (b) 
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(5')d-TAGATTTTGATTCAAAGGATATTG-(3') (c) 

(5*) d-CTTATTCGTTTTAACCGTTTCC-(3*) (d) 

(5') d-AACACGATTAATCCCCTCTG-(3*) (e) 

(5') d-TCGTAATTAACOGAAGGTTCTG-30 (f) 
5 or the corresponding complementary sequences. 

When a nucleotide sequence coding for the entB gene is the target, they may be oligonucleotides 

complementary to said nucleotide sequence and may have the sequences 

(5*) d-AAATGTATAGATCAATTTCTATAC-(3') (g) 

(50 d-AATTATGATAATGTTGGAGTCG-(3') (h) 
10 (5') d-TTCGCATCAAAGTGACAAAGG-(3') (i) 

(50 d-GATCTTCAAATACCCGAACAG-(30 0) 

(5') d-GGAAATAGTGACGAGTTAGG-(30 (k) 

(60 d-TCATACCAAAAGCTATTCTCAT-30 (I) 

or the corresponding complementary sequences. 
15 Further, when a nucleotide sequence coding for the entC gene is the target, they may be 

oligonucleotides complementary to said nucleotide sequence and~may have the sequences 

(50 cl-TCTGTAGATAAATTTTTGGGA-<30 (m) 

(50 d-AAAATTATGACAAAGTGAAAACAG-(30 (n) 

(50 d-ATGGATCAAATTAGTATGTAAAC-(30 (o) 
20 (50 d-GTAGGTAAAGTTACAGGTGG-(30 (p) 

(50 d-TATAAGTACATTTTGTAAGTTCC-(30 (q) 

(50 d-GATAGCAAAAAGTATTGGGGTT-(30 (r) 

or the corresponding complementary sequences. 

When a nucleotide sequence coding for the entD gene is the target, they may be oligonucleotides 
25 complementary to said nucleotide sequence and may^have the sequences 

(50 d-AAAATGTGAATTAAGTAGTACCG-(30 (s) 

(50 d-ATAGGAGAAAATAAAAGTACAGG-(30 (t) 

(50 d-CTTCAATTCAAAAGAAATGGC-(30 (u) 

(50 d-TTGTAGATATGGAGGTGTCAC-(30 (v) 
30 (50 d-TTTTAGATTTGAAATGTTGAGCC-(30 (w) 

(50 d-TGACACCTCGATATGTACAAG-(30 (x) 

(50 d-ATTATACAATTTTAAATGCTTTTGC-(30 (y) 

(50 d-GTGTATTTTTCCTGCGAGAGT-(30 (z) 

or the corresponding complementary sequences. 
35 When a nucleotide sequence coding for the entE gene is the target* they may be oligonucleotides 

complementary to said nucleotide sequence and may^have the sequences 

(50d-AAAAGTCTGAATTACAAAGAAATG-(30 (a:SEQ ID NO;48), 

(50d-GGTTTTTTCAGAGGTGATGGA-(30 (b:SEQ ID NO;49), 

(50d-GAAGAGTTACTTCTTTTTTGGTT-(30 (c:SEQ ID NO:50), 
40 (50d-GTGTCTGAGTTATATAAACGAA-(30 (d:SEQ ID NO;51), 

(50d-GCACGTTAGCGCGAAAGCTG-(30 (e:SEQ ID NG;52). 

(50d-AAAGAAATCATAACTTAGGGTG-(30 (f:SEQ ID NO;53), 

or the corresponding complementary sequences. 

The gene amplification may be carried out based on the PGR method mentioned above. 
45 The samples to be tested and the method of pretreatment thereof may be the same as those 

mentioned above with respect to the first aspect of the invention. 

The oligonucleotides to be used as primers in accordance with the fourth aspect of the invention may 

have the same length as mentioned above with respect to the first aspect of the invention. They may be 

chemically synthesized ones or natural ones. 
50 The primers need not be particularly labeled for detection purposes. The primer-specified amplification 

range in the nucleotide sequence for the entA, B, G, D. or E gene of Staphylococcus aureus may cover 50 
to 2,000 bases, desirably 100 to 1,000 bases, as in the cases mentioned abovei 

The template-dependent nucleotide polymerization reaction may be carried out in the same manner as 

mentioned above with respect to the first aspect of the invention. 
56 The detection may be performed in the same manner as in the first aspect of the invention, whereby 
judgment can be made as to whether Staphylococcus aureus having the entA, B, C, D, or E gene is 

pressent or not. Gther electrophoretic techniques and chromatographic techniques are also effective in 
detecting the amplified oligonucleotide fragment. 
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It is also possible to selectively detect the target oligonucleotide on a membrane or some other support 
by allowing an oligonucleotide having one of the sequences (a) to (z) (SEQ ID NOs 22-47) and (a) to (f) 
(SEQ ID NOs 48-53) given above as a probe. In this case, sard oligonucieotide is preferably modified with a 
label. 

5 As mentioned above, the present invention makes it possible to detect Vibrio parahaemoiyticus, 

toxinogenic Escherichia coli, or Staphylococcus aureus in a simple and speedy manner and with high 
sensitivity by detecting a~V\bno parahaemoiyticus-derlved specific gene, the toxinogenic Escherichia coH- 
derived LT gene, a toxinogenic Escherichia coli-derived specific gene or a specific gene of Staphylococcus 
aureus by the gene amplification technique~using certain oligonucleotides as primers in the nucleic acid 

10 synthesis reaction. The present invention will now be illustrated by exemplification. 

EXAMPLE 1 

Detection of the trh gene of Vibrio parahaemoiyticus 
75 (Experiment 1) 

Sample preparation 

A total of 326 strains of Vibrio parahaemoiyticus and other Vibrio species as specified in Tables 1 to 15 
20 under the columns "Strain" and "Strain No." were used. Each was inoculated into an appropriate 
enrichment medium and incubated overnight at 37 * C under aerobic conditions. Cells were recovered from 
the medium (1.5 mi) by centrifugation. They were washed once with 10 mM Tris-hydrochioride buffer (pH 
7.5) and then subjected to lysis by suspending them in 0.5 ml of a 1 mg/ml lysozyme solution in the same 
buffer at 37 *C for 10 minutes. A phenol-chloroform mixture (mixing ratio 1:1) saturated with the above- 
25 mentioned buffer was added to the lysate solution, followed by thorough stirring. After centrifugation, the 
upper layer was recovered and subjected to ethanol treatment for precipitating nucleic acid components. 
The precipitate was dissolved in 1 mi of the above-mentioned buffer and the solution was used as a 
sample. 

30 Primer synthesis 



Based on the base sequence of the trh gene of Vibrio parahaemoiyticus [Nishibuchi, M. et aL: Infect. 
Immun., 57, 2691-2697 (1989) and Kishishita et aL: Japan. J. Bacterid., 45. 340 (1990)], the sequences 
specifically^ shown in Claim 1 were selected and oligonucleotides identical in sequence therewith were 
35 chemically synthesized. The chemical synthesis was carried out by the ;8-cyanoethylphosphamidite method 
using a Cyclone Plus DNA synthesizer (Milllgen/BioResearch). The oligonucleotides synthesized were 
purified by high-performance liquid chromatography using a C18 reversed phase column. 

PCR 



A reaction mixture (30 uf) was prepared by adding, to 3 ul of the sample solution mentioned above, 
17.55 ul of sterile distilled water, 3 ul of 10 x reaction buffer, 4,8 ul of dNTP solution, 0.75 ul of primer (a). 
0.75 ul of primer (b) and 0.15 ui of thermostable DNA polymerase. Mineral oil (50 ul; Sigma) was layered 
on said reaction mixture placed in a container. The solutions used in preparing the reaction mixture were as 
45 shown below. 

10 x Reaction buffer: 500 mM KCl, 100 mM Tris-HCI (pH 8.3), 15 mM MgCb. 0.1% (w/v) gelatin. 

dNTP solution: containing dATP, dCTP, dGTP and dTTP each at a final concentration of 1 .25 mM. 

Primer (a) and prinner (b): Each was an aqueous solution of each product chemically synthesized and 
purified as mentioned above (concentration 5 ODU/ml). 
50 Thermostable DNA polymerase: Tag DNA polymerase (5 units/ml; Perkin Elmer Cetus) 

The reaction conditions were as follows. 

Heat denaturation: 94 *C, 1 minute. 

Annealing: 55^0, 1 minute. 

Polymerization reaction: 72 '0, 1 minute. 
55 The time require for each cycle covering the process from heat denaturation, through annealing, to 
polymerization reaction was 5.7 minutes. This cycle was repeated 35 times (total time required about 3 
hours). For carrying out these operations, the above reaction conditions were programmed into a DNA 
Thermal Cycler apparatus (Perkin Elmer Cetus). 
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Detection 



For detecting the amplified nucleotide fragment In the reaction nnixture, agarose gel electrophoresis was 
performed In the following manner. 
5 The agarose gel used had a gel concentration of 2% (w/v) and contained ethidium bromide (0.5 ul/ml). 

The electrophoresis was conducted at a constant voltage of 100 V for 30 nninutes. The procedure and other 
conditions were as described in Maniatis et aL: Molecular Cloning (1 982). In addition to the reaction mixture, 
molecular weight markers were simultaneously electrophoresed and, based on the comparison of relative 
mobilities, the length of the nucleotide fragment was estimated. 

10 

Results 

As mentioned hereinabove, the base sequence of the trh gene of Vibrio parahaemolyticus has already 
been determined and two types differing in base sequence, namely trh1 and trh2 have been reported. 

15 Therefore, the size of the nucleotide amplified by the PGR using the oTigonucleotBes, namely primers, of 
the present invention can be estimated. Thus, with primers (a) and (b), the nucleotide amplified is expected 
to be 251 bases long. When the size of the nucleotide amplified was in agreement with such estimated 
value, then it was judged that each primer contributed to correct amplification of the target region in the trh 
gene. The results obtained with 264 strains of Vibrio parahaemolyticus and 98 strains of other Vibrio 

20 species are shown in Table 1. As can be seen from Table 1, the primers could correctly detect both the 
trh1 and trh2 genes of Vibrio parahaemolyticus. 



Experiment 2 

25 To ascertain whether the results obtained in Experiment 1 were selective for Vibrio parahaemolyticus 
strains having the trh1 or trh2 gene, diarrhea-causing microorganisms other than Vibrio haemoiyticus but 
generally included as targets in clinical laboratory testing were further tested for comparisoFh 

The method was the same as shown in Experiment 1 except that the strains listed in Tables 16 and 17 
under Nos. 12, 13, 19 and 20 were cultured overnight at 37 '^C under anaerobic conditions for preparing 

30 samples submissible to the PGR method. A total of 39 strains listed in Table 16 and 17 were cultured for 
preparing samples. The human placenta-derived DNA was diluted to a concentration of 1 ug/ml and 
subjected to PGR in the same manner. The results thus obtained are shown in Tables 16 and 17. Some 
microorganisms gave amplified nucleotide fragments, which were presumably byproducts of the PGR All of 
said fragments differed In size from the nucleotide fragment anticipated from the sequence of the trhl or 

35 trh2 gene. If these diarrhea-causing microorganisms had the same trh gene as that of Vibrio~para- 
haemoiyticus, the same 251 -base-long nucleotide fragment as found in Experiment 1 would have been 
detected. It is therefore clear that the amplified nucleotides detected for some diarrhea-causing microorgan- 
isms were not the products resulting from recognition of the trh gene of Vibrio parahaemolyticus but that trh 
gene-carrying strains of Vibrio parahaemolyticus and other Vibrio species can be readily detected in 

40 distinction from other diarrhea-causing microorganisms. The agarose gel electrophoresis employed in the 
experiment described herein, when conducted under the conditions mentioned above, can distinguish 
nucleotides of 100 base pairs or less in size from each other when they differ by 5 to 10 base pairs, and 
uncleotides of 100 to 500 base pairs in size from each other when they differ by 10 to 20 base pairs. When 
the precision of nucleotide size determination is improved by using an acrylamide gel, for instance, the 

45 reliability in the selective detection will presumably be increased further. 

EXAMPLE 2 

Detection of the tdh gene of vibrio parahaemolyticus 

50 

Experiment 1 
Sample preparation 
55 Samples were prepared in the same manner as in Example 1 . 
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Primer synthesis 

Based on the base sequence of the rdh gene of Vibrio parahaemolyticus [Nishibuchi, M. and kaper, J. 
B.: MoK Microbiol., 4, 87-99 (1990)], the sequences shown in Claim 2 were selected, and oligonucleotides 
5 having the same sequences as those were chemically synthesized. The chemical synthesis and purification 
of the oligonucleotides synthesized were carried out in the same manner as in Example 1 . 

PGR 



70 The same procedure as used in Example 1 was followed except that the following primer combinations 
were used. 



Primer (1) 


Primer (2) 


(c) 


(d) 


(e) 


(d) 


(e) 


(0 



Detection 



The same procedure as used in Example 1 was followed. 
Results 



As mentioned above, the base sequence of the tdh gene of Vibrio parahaemolyticus has already been 
determined. Therefore, the size of the uncleotide amplified by the PGR using the oligonucleotides, or 
primers, of the present invention can be estimated. Thus, when primers (c) and (d), (e) and (d), or (e) and (f) 
are used, the oligonucleotide amplified is expected to be 373, 199, or 251 bases long, respectively. When 
the size of the amplified uncleotide was in agreement with such estimated value, it was judged that each 
primer contributed to correct amplification of the target region in the tdh gene. The results thus obtained 
with 264 strains of Vibrio parahaemolyticus and 98 strains of other Vibrio species are shown in Tables 1-15. 
As can be seen from Tables 1-15, the three primer combinations each could correctly detect tdh gene- 
containing strains alone among the strains of Vibrio parahaemolyticus and Vibrio species tested. 

Experiment 2 

To ascertain whether the results obtained in Experiment 1 were selective for tdh gene-carrying strains 
of Vibrio parahaemolyticus and Vibrio species, diarrhea-causing microorganisms other than Vibrio para- 
haernoiyticus but generally included as targets in clinical laboratory testing were tested for comparison in 
the same manner as In Example 1 . 

The results obtained are shown in Tables 16 and 17. In some microorganisms, amplified nucleotide 
fragments, which were presumably byproducts of the PGR, were detected. 

However, they all differed in size from the nucleotide fragment anticipated from the sequence of the tdh 
gene. If these diarrhea-causing microorganisms had the same tdh gene as that of Vibrio parahaemolyticus, 
a nucleotide fragment identical in size as that detected in Experiment 1, namely 373* 199 or 251 bases 
long, would have been detected. It is therefore evident that the amplified nucleotides observed for said 
certain diarrhea-causing microorganisms were not the products resulting from recognition of the tdh gene of 
Vibrio parahaemoly ticus but that those stains of Vibrio parahaemolyticus and Vibrio species that have the 
tdh gene can be readily detected in distinction from other diarrhea-causing microorganisms. 



55 
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EXAMPLE 3 

Detection of the trh1 gene of Vibrio parahaemolyticus 



Experiment 1 

Sample preparation, primer synthesis, PGR and detection were carried out in the same manner as in 
Example 1 except that the primers (g) and (h) defined in Claim 3 were used. 

When the primers (g) an (h) of the invention are used, it is expected that a nucleotide 211 bases long 
be amplified. When the size of the nucleotide amplified was in agreement with said estimated value, it was 
judged that each primer contributed to correct amplification of the target region in the trhl gene. The results 
obtained with 264 strains of Vibrio parahaemolyticus and 98 strains of Vibrio species aTe shown in Tables 1- 
15. As can be seen in Tables 1-15, the primer combination could correctly detect only those strains having 
the trhl gene among the strains of Vibrio parahaemolyticus and Vibrio species. 



Experiment 2 

To ascertain whether the results obtained in Experiment 1 were selective for the trhl gene-containing 
strains of Vibrio parahaemolyticus and Vibrio species, diarrhea-causing microorganisms other than Vibrio 
parahaemolyticus but generally involved as targets in clinical laboratory testing were tested for comparison 
by the same method as used in Example 1 . 

The results obtained are shown in Tables 16 and 17. With some microorganisms, amplified nucleotide 
fragments, which were presumably byproducts of the PGR, were detected. 

However, none of them was identical in size with the nucleotide fragment anticipated from the sequence 
of the trhl gene. If these diarrhea-causing microorganisms had the same trhl gene as that of Vibrio 
parahaemolyticus , the same, 21 1 -base-long nucleotide fragment as detected irTExperiment 1 would have 
been detected. Therefore, it is evident that the amplified nucleotides found in said certain diarrhea-causing 
microorganisms were by no means the products of recognition of the trhl gene of Vibrio parahaemolyticus 
but that trhl gene-contarning strains of Vibrio parahaemolyticus can bel-eadily detected in distinction from 
other diarrhea-causing microorganisms. 

Tables 1-17 

Notes to the above Tables: 

(1) in column "trh': strain having the type 1 trh gene. 

(2) in column "trh': strain having the type 2 trh gene. 
(-) in column "trh': strain having no trh gene~ 

{ + ) in column "tdh': strain having theldh gene. 
(-) in column "tdh'r strain having no tdFTgene. 

(O) in column "Primer combination":"The amplified nucleotide had the same size as the expected 
value. 

(•) in column "Primer combination": The amplified nucleotide, though detected, had a size different 

from the expected value. 
(-) in column "Primer combination": No amplified nucleotide was detected. 

The strains shown in Tables 1-15 were obtained from; Department of Microbiology, Faculty of Medicine, 
Kyoto University. 

The strains shown in Tables 16 an 17 were obtained from: ATCC (American Type Culture collection), 
JCM (Japanese Collection of Microorganisms, RIKEN Institute of Physical and Chemical Research), and 
IFO (Institute for Fermentation, Osaka). 
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EXAMPLE 4 




5 Experiment 1 

Sample preparation 

For screening toxigenic strains of Escherichia coli, 492 clinical isolates fronn patients with diarrhea, 
10 shown in Tables 18-30, were used. These strains were gifts frona the Department of Microbiology (chief: 
Prof. Y. Takeda), Faculty of Medicine, Kyoto University - Each strain was inocuiated into an appropriate 
medium and cultured overnight at 37 " C under aerobic conditions. Cells were recovered from the nnediunn 
(1,5 ml) by centrifugation, washed once with 10 mM Tris-hydrochloride (pH 7.5) and then subjected to lysis 
by suspending them In 0.5 ml of a 1 mg/mf lysozyme solution in the same buffer at 37* C for 10 minutes. A 
76 phenol-chloroform mixture (mixing ratio 1:1) saturated with the above-mentioned buffer was added to the 
tysate solution, followed by thorough stirring. After centrifugation, the upper layer was recovered and 
subjected to ethanoi treatment for precipitating nucleic acid components. The precipitate was dissolved in 1 
ml of the above-mentioned buffer and the solution was used as a sample. 

20 Primer synthesis 



Based on the base sequence of the LT gene of heat-labile enterotoxin-producing Escherichia coli - 
[Yamamoto, T., T. Tamura and T. Yokota (1984): Primary structure of heat-iabile enterotoxin produced by 
Escherichia coll pathogenic for humans. J. BioL Chem., 259: 5037-5044 and Yamamoto. T., T. Gojobori and 

25 T. Yokota (1987): Evolutionary origin of pathogenic determinants in enterotoxigenic Escherichia coli and 
Vibrio cholerae 01. J. Bacteriol., 169: 1352-1357], the sequences (a), (b), (c), (d) and (e) shown in "Claim 5 
were selected, and oligonucleotides having the same sequences as those selected were chemically 
synthesized. The chemical synthesis was carried out by the jS-cyanoethylphosphamidlte method using a 
Cyicone Plus DNA synthesizer (Milligen/BioResearch). The oligonucleotides synthesized were purified by 

30 high-performance liquid chromatography using a CI 8 reversed phase column. 

PGR 



A reaction mixture (30 ul) was prepared by adding, to 3 O-l of the sample solution mentioned above, 
35 16.05 jLiI of sterile water, 3 ix\ of 10 x reaction buffer, 4.8 urn of dNTP solution, 1.5 ul of primer (1), 1.5 ul of 
primer (2), and 0.15 ul of thermostable DNA polymerase. Mineral oil (50 ul; Sigma) was layered on said 
reaction mixture placed in a container. The solutions used in preparing the reaction mixture and the 
combination of primers (1 ) and (2) were as shown below. 

10 X Reaction buffer: 500 mM KOI, 100 mM Tris-HCl (pH 8.3), 15 mM MgCb. 0.1% (w/v) gelatin. 
40 dNTP solution: containing dATP, dCTP. dGTP and dTTP each at a concentration of 1.25 mM. 

Primers (1) and (2): Each was an aqueous solution of each product chemically synthesized and purified 
as mentioned above (concentration 5 ODU/m!). 

Primer combination: The following three combinations of the chemically synthesized and purified 
products mentioned above were used. 

45 



Primer (1 ) 


Primer (2) 


<a) 


(b) 


(c) 


(d) 


(e) 


(d) 



Thermostable DNA polymerase: Taq DNA polymerase (5 units/ml; Perkin Elmer Cetus). 
The reaction conditions were the same as in Example 1. 

Detection 



For detecting the amplified nucleotide fragment in the reaction mixture, agarose gel electrophoresis was 
performed under the same conditions as used in Example 1 except that the agarose gel had a ge! 
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concentration of 3% (w/v). 
Results 



5 As mentioned above, the base sequence of the LT gene has already been deternrjined. Therefore, the 

size of the nucleotide amplified by the PGR using the oligonucleotides, or printers, of the invention can be 
estinnated. Thus, the prinrter combination (a) + (b), (c) + (d) and (e) + (d> are expected to give amplified 
nucleotides of 589. 550 and 264 bases in size, respectively. When the size of the amplified nucleotide was 
in agreement with the estimated value, it was judged that each primer contributed to correct amplification of 

70 the target region in the LT gene. The results of testing of 492 clinical isolates of Escherichia coli for 
nucleotide amplification by the above method are shown in Tables 18-30. In Tables 1 8-30. the symbor+ in 
the column "primer" means that the size of the amplified nucleotide agreed with the estimated value while 
the symbol - means that no amplified nucleotide was detected at all. 

As shown in the tables, the PGR conducted with each primer combination resulted in nucleotide 

75 amplification only in the strains having the LT gene (those marked with + , 2 + or w in the LT gene column 
in Tables 18-30). Furthermore, each amplified nucleotide had the same nucleotide size as estimated. It is 
therefore evident that the oligonucleotides, namely primers, of the invention could contribute to correct 
amplification of the target region in the LT gene of toxigenic Escherichia coli. 

20 Experiment 2 

To ascertain whether the results obtained in Experiment 1 were selective for LT-producing strains of 
Escherichia coli, microorganisms other than Escherichia coli but generally included as targets in clinical 
laboratory testing were also tested for comparison. 

25 The method used was the same as shown in Example 1 except that, for Clostridium perfringens, 
Campylobacter jejuni, Campylobacter coli, Bacteroides flagilis, Bacteroides vulgatus and Lactobacillus 
acidophilus, samples applicable to the "PGR method were prepared by overnight culture at 37 'C under 
anaerobic conditions. As shown in Tables 31 and 32, 50 microbial strains were cultured for preparing 
samples. Further, a 1 ug/mt solution of human placenta DNA was prepared and also subjected to PGR. 

30 The results obtained are shown in Tables 31 and 32. None of the three primer combinations used 
caused amplification of DNA of various bacteria other than pathogenic Escherichia coli. It is therefore 
declarable that the oligonucleotides, namely primers, of the invention react selectively^ with heat-labile 
enterotoxin-producing Escherichia coli alone. 

On the other hand, it is clear that, in accordance with the invention, no cross reaction occurs with GT- 

36 producing Vibrio cholerae (in Table 32, V. cholerae 01 ctx + ). Immunologically, CT and LT have common 
antigenicity, as mentioned above, and any immunological means cannot distinguish them from each other. 
On the contrary, the method according to the invention can distinctly detect LT-producing Escherichia coll 
alone, hence can be considered to show improved reliability as compared with the prior art methods. 

The agarose gel electrophoresis described herein in the examples, when carried out under the 

40 conditions mentioned above, can distinguish nucleotides of 100 or less base pairs in size from each other 
when they differ in size by 5 to 10 base pairs, and nucleotides of 100 to 500 base pairs in size from each 
other when they differ in size by 10 to 20 base pairs. The precision of nucleotide size measurement can be 
improved by using acryiamide, for instance, as the gel and, by doing so, the reliability in the selective 
detection of the LT gene can probably be further improved. 

45 

Table 18 - Table 32 



Notes to the above tables: 
( + ) in column "LT gene" : 
50 (2 + ) in column "LT gene": 
(w) in column "LT gene" : 
(-) in column "LT gene" : 
( + ) In column "Primer" : 

55 (w) in column "Primer" : 

(-) in column "Primer" : 



The strain has the LT gene. 
The strain has the LT gene. 
The strain has the LT gene. 
The strain has no LT gene. 

The size of the amplified nucleotide is in agreement with the estimated 
value. 

The size of the amplified nucleotide is in agreement with the estimated 
value but the extent of amplification is somewhat weak. 
No nucleotide amplification was noted at all. 
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The strains shown in Tables 18-30 were obtained fronn: 
Department of Microbiology, Faculty of Medicine, Kyoto University. 
The strains Nos. 1-39 shown in Tables 31 and 32 were obtained from: 
ATCC (American Type Culture Collection), 
5 JCM (Japanese Collection of Microorganisms, RIKEN Institute of Physical and Chemical Research), and 

IFO (Institute for Fermentation, Osaka). 

The strains Nos. 4-50 shown in Table 32 were obtained from: 
Department of Microbiology, Faculty of Medicine, Kyoto University. 
The strains No. 51 shown in Table 32 was obtained from: 
10 Takara Shuzo Co., Ltd. 

EXAMPLE 5 

Detection of the RTh or RTp gene of toxigenic Escherichia coli 

75 

.Experiment 1 
Sample preparation 

20 As shown in Tables 33-54, a total of 492 strains of pathogenic Escherichia coli as isolated from patients 
with diarrhea were used. Each strain was inoculated into an appropriate enrichment medium and cultured 
overnight at 37 *C under aerobic conditions. Each culture broth was diluted with 10 mM Tris-hydrochiorrde 
buffer (pH 7.5) (hereinafter, TE buffer), heat-treated at 95 'C for 10 minutes and then centrifuged. The 
supernatant was used as a sample. 

25 

Primer synthesis 

Based on the base sequence of the STh or STp gene of toxigenic Escherichia coli [Moseley, S. L., et 
ai., Infect. Immun., 39, 1167-1174 (1983)], the sequences (a) and (b) defined in ClairnT were selected, and 
30 oligonucleotides having the same sequences as those selected were chemically synthesized. The chemical 
synthesis was carried out by the jS-cyanoethylphosphamidite method using a Cyclone Plus DNA synthesizer 
(Milligen/BioResearch). The oligonucleotides synthesized were purified by high-performance liquid 
chromatography using a C18 reversed phase column. 

35 PCR 

The procedure of Example 4 was followed. 

The combination of primers (1) and (2) was as follows. 

Primers (1) and (2): Each an aqueous solution of the chemically synthesized and purified product 
40 mentioned above (concentration 5 OD/ml). 

Primer combination: primer (1): sequence (a), 
primer (2): sequence (b). 

Thermostable DNA polymerase: Taq DNA polymerase (5 units/ml; Perkin Elmer Cetus). 
The reaction conditions were the same as used in Example 1. 

45 

Detection 



The procedure of Example 4 was followed. 
50 Results 



As mentioned above, the base sequence of the STh or STp gene of toxigenic Escherichia coli has 
already been determined and, therefore, the size of the nucleotide to be amplified by he PCR using the 
oligonucleotides, namely primers, of the invention can readily be estimated. 
55 Thus, when the combination of primers (a) and (b) is used, a nucleotide of 120 bases in size is 
expected to be amplified. When the size of the amplified nucleotide was in agreement with said estimated 
value, it was judged that each primer could contribute to correct amplification of the target region in the STh 
or STp gene. This judgment was indicated by " + " in Tables 33-54. When no nucleotide amplification was 
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noted, this result was indicated by 

The results obtained with 492 strains of pathogenic Escherichia coli are shown in Tables 33-54. As can 
be seen in Tables 33-54, the prinners used could correctly detect only those strains shown to have the STh 
or STp gene by the colony hybridization technique annong the pathogenic Escherichia coli strains tested. 
5 ~ ~ 

Experiment 2 

To ascertain whether the results obtained in Experinnent 1 were selective for pathogenic Escherichia coli 
strains having the STh or STp gene, diarrhea-causing nnicroorganisms other than pathogenic Escherichia 
70 coli but generally included as targets in clinical laboratory testing were also tested for comparisork 

The procedure of Example 1 was followed except for the method of sample preparation, which is 
mentioned below. 

Sample preparation 

75 

Each of the strains shown in Tables 55-57 was inoculated into an appropriate enrichment medium and 
cultured overnight at 37 *C under aerobic or anaerobic conditions (strains cultured under anaerobic 
conditions were Clostridium perfringens, Campylobacter jejuni, Bacteroides flagilis, Bacteroides vulgatus 
and Lactobacillus acidophilus). 

20 Cells were recovered from each culture broth (0.5 ml) by centrifugation and washed once with TE 
buffer. To the cells were added an N-acetylmuramidase solution in 50 mM phosphate buffer (pH 7.5) and an 
achromopeptidase solution to final concentrations of 50 ug/mt and 1 mg/ml, respectively, and the mixture 
was treated at 37*0 for 10 minutes for causing lysis, A phenoi-chloroform mixture (mixing ratio 1:1) 
saturated with TE buffer was added to the iysate, followed by thorough stirring. 

25 After centrifugation. the upper layer liquid was recovered and subjected to ethanol treatment for causing 
precipitation of nucleic acid components. The precipitate was dissolved in 1 ml of TE buffe and the solution 
was used as a sample. Further, a 1 ug/ml solution of human placenta DNA was prepared and also 
subjected to PCR. 

30 Results 



As shown in Tables 55-57, the primers used did not cause amplification of any of the various DNAs, 
including DNAs derived from diarrhea-causing microorganisms. Therefore, it can be declared that the 
oligonucleotides, namely primers, of the invention react selectively with pathogenic Escherichia coli strains 
35 having the STh or STp gene. 

The agarose gel electrophoresis described herein, when carried out under the conditions mentioned 
above, can distinguish nucleotides of 100 base pairs or less in size from each other when they differ in size 
by 5 to 10 base pairs, and nucleotides of 100 to 500 base pairs in size from each other when they differ in 
size by 10 to 20 base pairs. 

40 The precision of nucleotide size determination can be improved by using acrylamide, for instance, as 
the gel and, by doing so, the reliability in the selective detection of the STh or STp gene can probably be 
further improved. 

EXAMPLE 6 

^^^^^^i(iPthB^^n^ft'^g^ 
Experiment 1 
50 Sample preparation 

Samples were prepared by the same technique as used in Example 5. 
Primer synthesis 

56 

Based on the base sequence of the STh gene of toxigenic Escherichia colt [Moseley, S. L., et al-* Infect. 
Immun., 39, 1167-1174 (1983)], the sequences (c). (d) and (e) shown TrT'Claim 8 were selected, and 
oligonucleotides having the same sequences as those selected were chemically synthesized. The chemical 



14 



EP 0 556 504 A2 



synthesis and purification of the oligonucleotides synthesized were performed in the same manner as in 
Example 1. 

PGR 

The sanne technique as used in Example 5 was used except that the following primer combinations 
were used. 



ro 



Primer (1) 


Primer (2) 


(c) 
(d) 


(e) 
(e) 



75 



Detection 



The technique used in Example 5 was used. 



20 



25 



30 



35 



40 



45 



Results 

As mentioned above, the base sequence of the STh gene of toxigenic Escherichia coli has already been 
determined. Therefore, the size of the nucleotide to be amplified by the PGR using the~oligonucleotides, or 
primers, of the invention can be readily estimated. 

Thus, when the primer combinations (c) + (e) and (d) + (e) are used, the nucleotides amplified are 
expected to have the sizes of 137 and 127 bases, respectively. When the size of the amplified nucleotide 
was in agreement with either of these estimated values, it was judged that each primer coufd contribute to 
correct ampfification of the target region in the STh gene. This judgment was indicated by " + " in Tables 
33-54. When no nucleotide amplification was noted, was given in the tables. The results obtained with 
492 strains of pathogenic Escherichia coli are shown in Tables 33-54. 

As can be seen in Tables 33-54, each of the two primer combinations could correctly detect only those 
strains of pathogenic Escherichia colt that had been shown to have the STh gene by the colony 
hybridization technique. 

Experiment 2 

To ascertain whether the results obtained in Experiment 1 were selective for pathogenic Escherichia coli 
strains having the STh gene, diarrhea-causing microorganisms Other than pathogenic Escherichia coli but 
generally included as targets in clinical laboratory testing were tested for comparison by the same rnethod 
as used in Example 1 . 

As shown in Tables 55-57, either of the primer combinations did not cause DNA amplification for any of 
various DNAs including the DNAs of the diarrhea-causing microorganisms. Therefore, it can be declared 
that the oligonucleotides, namely primers, of the invention react selectively only with pathogenic Escherichia 
coli strains having the STh gene. 

EXAMPLE 7 



60 



55 



Detection of the STp gene of toxigenic Escherichia coli 
Experiment 1 
Sample preparation 

Samples were prepared in the same manner as in Example 5. 
Primer synthesis 



Based on the base sequence of the STp gene of toxigenic Escherichia coli [Moseiey, S. L., et al., Infect. 
Immun., 39, 1167-1174 (1983)], the sequences (f), (g) and (h) shown Tn~Glaim 9 were selected, and 
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oligonucleotides having the same sequences as those selected were chemicalfy synthesized. The chemical 
synthesis and purification of the oligonucleotides synthesized were performed as described in Exannple 1. 

PGR 

The method of Example 5 was used except that the following primer combinations were used. 



Primer (1) 


Primer (2) 


. -(f) 

<g) 


(h) 



Detection 

The method of Example 5 was used. 
Results 

As mentioned above, the base sequence of the STp gene of toxigenic Escherichia coli has already 
been determined. Accordingly, the size of the nucleotide to be amplified by the PGR using the 
oligonucleotides, or primers, of the invention can readily be estimated. 

Thus, when the primer combinations (f) + (h) and (g) + (h) are used, nucleotides of 143 and 123 bases 
in size, respectively, are expected to be amplified. When the size of the amplified nucleotide was in 
agreement with such estimated value, it was judged that each primer could contribute to correct amplifica- 
tion of the target region in the STh gene. This judgment was indicated by " " in tabfes 33-54. When no 
nucleotide amplification was noted, was given. The results obtained with 492 strains of pathogenic 
Escherichia coli are shown in Tables 33-54. 

As can be~seen in Tables 33-54, each of the two primer combinations could correctly detect only those 
pathogenic Escherichia coli strains that had been shown to have the STp gene by the colony hybridization 
technique. 

Experiment 2 

To ascertain whether the results obtained in Experiment 1 were selective for pathogenic Escherichia coli 
strains having the STp gene, diarrhea-causing microorganisms other than pathogenic Escherichia coli but 
generally included as targets in clinical laboratory testing were tested for comparison by the same 
technique as used in Example 1 . 

As shown in Tables 55-57, either of the primer combinations did not cause DNA amplification for any of 
various DNAs, such as DNAs of diarrhea-causing microorganisms. Therefore, it can be declared that the 
oligonucleotides, namely primers, of the invention selectively react only with pathogenic Escherichia coli 
strains having the STp gene. 

Tables 33 - 

EXAMPLE 8 

Detection of the entA gene of Staphylococcus aureus Experiment 1 



Sample preparation 

A total of 157 stains of Staphylococcus aureus, as shown in Tables 58-63, were used. These were food 
poisoning case strains isolated from patients' feces or vomits, causative foods, etc. Each strain was 
inoculated into brain heart infusion medium (BRL) and shake-cultured overnight at 37 "G under aerobic 
conditions. Each culture broth was diluted with 10 mM Tris-hydrochloride buffer (pH 7.5) (TE buffer), heat- 
treated at 95*G for 10 minutes and then centrifuged. The supernatant was used as a sample. 
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Primer synthesis 

Based on the base sequence of the entA gene of Staphylococcus aureus [Betley, M. J. and Mekalanos, 
J. J., J. Bacteriol, 170, 34-41 (1988)], the sequences (a) to (f)~shown in Claim 11 were selected, and 
5 oligonucleotides having the same sequences as those selected were chemically synthesized. The chemical 
synthesis was carried out by the ;S-cyanoethylphosphamidite method using a Cyclone Plus DNA synthesizer 
(Milligen/Bio-Research). The oligonucleotides synthesized were purified by high-performance liquid 
chromatography using a CIS reversed phase column. 



10 PCR 

The PCR was conducted by the same method as used in Example 4. 
The following primer conr>bi nations (1) + (2) were used. 

Primers (1) and (2): Each an aqueous solution of the chemically synthesized and purified product 
75 mentioned above (concentration 5 OD/mi). 

Primer combinations: The above-mentioned chemically synthesized and purified products were used in 
the following combinations. 



Primer (1) 


Primer (2) 


(a) 


(e) 


(a) 


(f) 


(b) 


<ci) 


(b) 


(e) 


(b) 


(f) 


(c) 


(d) 


(c) 


(e) 


(c) 


(0 



Thermostable DNA polymerase: Taq DNA polymerase (5 units/ml; Perkin Elmer Cetus). 
The reaction conditions were as mentioned in Example 1. 

Detection 



The procedure of Example 4 was followed. 

Reversed passive latex agglutination (RPLA) test 

A commercial RPLA kit for detecting Staphylococcus aureus neterotoxin (SET-RPLA "Seiken", pur- 
chased from Denka Seiken) was used. Samples were prepared and tested as described in the manual 
attached to the kit. 

However, in preparing samples to be submitted to testing, some conditions were modified so that 
enterotoxin could be produced in sufficient amounts. Thus, while the manual teaches that shake culture 
should be conducted in brain heart infusion medium or the like at 37 *C for 18-20 hours, the culture in this 
example was carried out in brain heart infusion medium (BRL) at 37 'C for 48 hours with shaking at 100 
rpm. Each culture supernatant was submitted to the RPLA test. 

Results 



As mentioned above, the base sequence of the entA gene of Staphylococcus aureus has already been 
determined. Accordingly, the size of the nucieotidelo be amplifTed by the PCR using each pair of the 
oligonucleotides, or primers, of the invention can be readily estimated. 

Thus, when the combination of primers (a) and (e) is used, a nucleotide of 513 bases (or 513 base 
pairs) in size is expected to be amplified. 

For all the primer combinations shown above, the sizes (estimated values) of the nucleotides to be 
amplified are summarized below. 
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Summary of sizes (estimated values) of amplified nucleotides 




Primer (1) 


(a) 


(b) 


(c) 


Primer (2) 


(d) 




274 


236 




(e) 


513 


390 


352 




(f) 


546 


423 


385 


(in bases) 



Wiien the size of tine nucleotide amplified was in agreement with such estimated value, it was judged 
that each primer could contribute to correct amplification of the target region in the entA gene. This 
judgment was indicated by " + " in Tables 58-63. When no nucleotide amplification was noted, was 
75 given. 

The results obtained with 157 strains of Staphylococcus aureus are shown in Tables 58-63. As can be 
seen in the tables, all the primer combinations shown in the tables caused gene amplification only when the 
strain in question was shown to be an enterotoxin A-producing strain by the RPLA method. This indicates 
that the primer combinations correctly caused amplification of the entA gene and thereby correctly detected 
20 Staphylococcus aureus strains having the entA gene. 

Other combinations that are not shown In the tables also gave similar test results. 

Experiment 2 

25 To ascertain whether the results obtained in Experiment 1 were selective for Staphylococcus aureus 
strains having the entA gene, the primers of the invention were investigated as to whether they were 
reactive with the genes of food poisoning- or diarrhea-causing microorganisms other than Staphylococcus 
aureus but generally included as targets in clinical laboratory testing. The procedure used was the same as 
shown in Experiment 1 except for the method of sample preparation. 

30 

Sample preparation 



Each of the strains shown in the tables was inoculated into an appropriate enrichment medium and 
cultured overnight at 37 " C under aerobic or anaerobic conditions. (The strains cultured under anaerobic 
35 conditions were Clostridium perfringens, Campylobacter jejuni, Bacteroides flagilis > Bacteroides vulgatus 
and Lactobacillus acidophilus.) 

Cells were recovered from each culture broth (0.5 ml) by centrifugation and washed once with TE 
buffer. To these cells were added an N-acetylmuramidase in 50 mM phosphate buffer (pH 7.5) and an 
achromopeptidase solution to final concentrations of 50 ug/ml and 1 mg/ml, respectively. The mixture was 
40 treated at 37^0 for 10 minutes for causing lysis. A phenol-chloroform mixture (mixing ratio 1:1) saturated 
with TE buffer was added to the lysate, followed by thorough stirring. 

After centnfugation. the upper layer liquid was recovered and subjected to ethanoi treatment for 
precipitating nucleic acid components. This precipitate was dissolved in 1 ml of TE buffer and the solution 
was used as a sample. Further, a 1 ug/ml solution of human placenta DNA was also prepared and 
45 submitted to PGR in the same manner. 

Results 



As shown in Table 64, the primers used did not cause DNA amplification for any of the various DNAs 
50 tested, including food poisoning-causing microorganisms. Therefore, It can be declared that the 
oligonucleotides^ namely primers, of the invention selectively react only with Staphylococcus aure us strains 
having the entA gene. The remaining primer combinations other than those shown in Table 64 also gave 
similar test results. 

The agarose gel electrophoresis used herein in the examples, when carried out under the conditions 
55 mentioned above, can distinguish nucleotides of 100 base pairs or less in size from each other when they 
differ in size by 5 to 10 base pairs, and nucleotides of 100 to 500 base pairs in size from each other when 
they differ in size by 10 to 20 base pairs. 
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Furthermore, the precision of nucleotide size determination can be improved by using acrylamide, for 
instance, as the gel and. by doing so, the reHabrlity in the selective detection of the entA gene can probably 
be further improved. 

5 EXAMPLE 9 



Detection of the entB gene of Staphylococcus aureus 
Experiment 1 
Sample preparation 

Samples were prepared in the same manner as in Example 8. 
75 Primer synthesis 

■ , Based on the base sequence of the entB gene of Staphylococcus aureus [Ranelli, D. M. et al., Proc. 
Natl. Acad. Sci. U.S.A., 82, 5850-5854 (1985)], the sequences (g) to (I) shown in Claim 12 were selected, 
and oligonucleotides having the same sequences as those selected were chemically synthesized. The 
20 chemical synthesis and purification of the oligonucleotides synthesized were performed in the same manner 
as in Example 8. 

PGR 

25 The PGR was carried out in the same manner as in Example 8 except that the following primer 
combinations were used. 



Primer (1) 


Primer (2) 


(g) 


(j) 


(g) 


(k) 


(h) 


G) 


(h) 


(k) 


(h) 


(1) 


(i) 


(k) 


(f) 


(1) 



Detection 



The method described in Example 4 was used. 
Reversed passive latex agglutination (RPLA) test 

The method described in Example 8 was used. 
Results 

As mentioned above, the base sequence of the entB gene of Staphylococcus aureus has already been 
determined. Accordingly, the size of the nucleotide to~be amplified by the PGR using the oligonucleotides, 
namely primers, of the invention can be readily estimated. 

Thus, when the primer combination (g) + (j) is used, a nucleotide of 304 bases (or 304 base parrs) is 
expected to be amplified. 

For all the primer combinations used in this example, the sizes (estimated values) of the nucleotides to 
be amplified are summarized below. 
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Summary of the sizes (estimated values) of the nucleotides to be amplified 




Primer (1) 


(g) 




(i) 


Primer (2) 


(j) 


304 


241 






(h) 


391 


328 


197 




(1) 




419 


288 


( in bases) 



When the size of the nucleotide amplified was in agreenaent with such estimated value, it was judged 
that each primer contributed to correct amplification of the target region in the entB gene. This judgment 
was indicated by " + " in Tables 58-63. When no nucleotide amplification was not^, this fact was indicated 
75 by 

The results obtained with 157 strains of Staphylococcus aureus are shown in Tables 58-63. As can be 
seen in the tables, all the primer combinations shown caused gene amplification only for those strains that 
had been shown to be enterotoxin B producers by the RPLA method. Thus it is clear that said primer 
combinations can cause correct amplification of the entB gene and thus correctly detect Staphylococcus 
20 aureus strains having the entB gene. 

The remaining combinations other than those shown in the tables also gave similar results. 

Experiment 2 

25 To ascertain whether the results obtained in Experiment 1 were selective for Staphylococcus aureus 
strains having the entB gene, the primers of the invention were examined as to whether they reacted with 
the genes of food poisoning- or diarrhea-causing microorganisms other than Staphylococcus aureus but 
generally included as targets in clinical laboratory testing were also tested by following the procedure of 
Example 8. 

30 As shown in Table 64. the primers used did not cause DNA amplification for any of various DNAs, such 
as food poisoning-causing microorganisms. Therefore, it can be declared that the oligonucleotides, namely 
primers, of the invention selectively react only with Staphylococcus aureus strains having the entB gene. 
The remaining primer combinations other than those shown In the tables also gave similar test results. 

35 EXAMPLE 10 

Detection of the entC gene of Staphylococcus aureus 



Experiment 1 

40 

Sample preparation 

Samples were prepared in the same manner as in Example 8. 
45 Primer synthesis 



Based on the base sequence of the entC gene of Staphylococcus aureus [Betley, M. J. and Mekalanos, 
J. J., J. Bacterlot, 170, 34-41 (1988)}, the^ase sequences (nn) to"(iy^hown in Claim 13 were selected, and 
oligonucleotides having the same sequences as those selected were chemically synthesized. The chemical 
60 synthesis and purification of the oligonucleotides synthesized were performed in the same manner as in 
Example 8. 

PGR 



55 The PGR procedure of Example 4 was followed except that the following primer combinations were 
used. 
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Primer (1 ) 


Primer (2) 


(m) 


(q) 


(m) 


(r) 


(n) 


(q) 


(n) 


C) 


(o) 


(q) 


(o) 


(r) 


(P) 


(q) 


(P) 


(r) 



Detection 



The detection procedure of Example 4 was followed. 
Reversed passive latex agglutination (RPLA) test 

The RPLA procedure of Example 8 was followed. 
Results 



As nnentioned above, the base sequence of the entC gene of Staphylococcus aureus has already been 
deternr>ined. Therefore, the size of the nucleotide to be annpirfied by the PGR using the oligonucleotides, or 
primers, of the invention can be readily estimated. 

Thus, when the combination of primers (m) and (q) is used, a nucleotide of 282 bases (or 282 base 
pairs) In size is expected to be amplified. 

For all the primer combinations of the invention as used in this example, the sizes (estimated values) of 
the respective nucleotides to be amplified are shown below. 



Summary of sizes (estimated values) of amplified nucleotides 




Primer (1) 


(m) 


<n) 


(o) 


(P) 


Primer (2) (q) 
(r) 


282 
478 


274 
420 


236 
342 


99 
295 


(in bases) 



When the size of the nucleotide amplified was in agreement with such an estimated value, it was judged 
that each primer contributed to correct amplification of the target region in the entC gene. This judgement is 
indicated by "+ " in Tables 58-63, while no nucleotide amplification is indicated by 

The results obtained with 157 strains of Staphylococcus aureus are shown in Tables 58-63. As can be 
seen from the tables, all the primer combinations shown caused gene amplification only for those strains 
that had been shown to be enterotoxin C-producing strains by the RPLA technique. They caused correct 
amplification of the entC gene and correctly detected Staphylococcus aureus strains having the entC gene. 

The remaining combinations other than those shown in the tables also gave similar results. 

Experiment 2 



To ascertain whether the results obtained in Experiment 1 were selective for Staphylococcus aureus 
strains having the ent C gene, food poisoning- or diarrhea-causing microorganisms other than Staphyiococ- 
cus aureus but generally includes as targets in clinical laboratory testing were studied, by the same 
technique as used in Example 1, as to whether the primers of the invention react with the genes of said 
microorganisms. 

As shown in Table 64, the primer combinations used did not cause DNA amplification for any of various 
DNAs, including DNAs of food poisoning-causing microorganisms. Therefore, it can be declared that the 
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oligonucleotides, or primers, of the invention selectively react only with Staphylococcus aureus strains 
having the entC gene. The rennaining primer combinations other than those shown in the Table also gave 
similar resultsT 

5 EXAMPLE 11 

Detection of the entD gene of Staphylococcus aureus 



Experiment 1 

10 

Sample preparation 

Samples were prepared in the same manner as in Example 8. 
75 Primer synthesis 



Based on the base sequence of the entD gene of Staphylococcus aureus [Betley, M. J. and Mekalanos, 
J. J„ J. Bacteriol, 170, 34-41 (1988)], the~base sequences (s) to (z) shown In Claim 14 were selected* and 
oligonucleotides having the same sequences as those selected were chemically synthesized. The chennical 
20 synthesis and purification of the oligonucleotides synthesized were performed in the same manner as in 
Example 8. 

PGR 



25 The PGR procedure of Example 4 was followed except that the following primer combinations were 
used. 



Primer (1) 


Primer (2) 


(s) 


(w) 


(s) 


(y) 


(s) 




(t) 


(w) 


(t) 


(X) 


(t) 


(z) 


(u) 


(X) 


{^) 


(y) 


(V) 


(y) 


(v) 


(z) 



Detection 



The technique described in Example 4 was used. 
Reversed passive latex agglutination (RPLA) test 
The RPLA procedure of Example 8 was followed. 

As mentioned above, the base sequence of the entD gene of Staphylococcus aureus has already been 
determined. Therefore, the size of the nucleotide to be amplified by the PGR using"the oligonucleotides, or 
primers, of the invention can be readily estimated. 

Thus, when the combination of primers (s) and (w) is used, a nucleotide of 211 bases (or 211 base 
pairs) in size is expected to be amplified. 

For all the primer combinations of the invention as used in this example, the sizes (estimated values) of 
the respective nucleotides to be amplified are shown below. 
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Summary of sizes (estimated values) of amplified nucleotides 




Primer (1) 


(s) 


(t) 


(u) 


(V) 


Primer (2) 


(w) 


211 


142 








(X) 




226 


125 






(y) 


474 


405 


304 


199 






501 


432 




226 


(in bases) 



When the size of the nucleotide amplified was in agreement with such an estimated vaiue, it was judged 
that each primer contributed to correct amplification of the target region in the entD gene. This judgement is 
75 indicated by " + " in Tables 58-63, while no nucleotide amplification is indicatecTby 

The results obtained with 157 strains of Staphylococcus aureus are shown in Tables 58-63. As can be 
seen from the tables, all the primer combinations shown caused gene amplification only for those strains 
that had been shown to be enterotoxin D-producing strains by the RPLA technique. They caused correct 
amplification of the entD gene and correctly detected Staphylococcus aureus strains having the entD gene. 
20 The remaining combinations other than those shown in the tables also gave similar results. 

Experiment 2 

To ascertain whether the results obtained in Experiment 1 were selective for Staphylococcus aureus 
25 strains having the entD gene, food poisoning- or diarrhea-causing microorganisms other than Staphyiococ- 
cus aureus but generally includes as targets in clinical laboratory testing were studied, by the same 
technique as used in Example 1, as to whether the primers of the invention react with the genes of said 
microorganisms. 

As shown in Table 64, the primer combinations used did not cause DNA amplification for any of various 
3o DNAs, including DMAs of food poisoning-causing microorganisms. Therefore, it can be declared that the 
oligonucleotides, or primers, of the invention selectively react only with Staphylococcus aureus strains 
having the entD gene. The remaining primer combinations other than those shown in the Table also gave 
similar results. 

By using, in accordance with the invention, the PGR method and the primers the targets of which are 
35 genes most closely associated with pathogenicity* it is possible, in detecting bacteria having such genes, 
namely (1) Vibrio parahaemolyticus and Vibrio species, (2) toxigenic Escherichia coli, (3) toxigenic 
Escherichia coii havFng the STh or STp gene and (4) Staphylococcus aureus, to attairT high detection 
sensitivity as a result of gene amplification and, at the same time, high selectivity as a result of the reaction 
being defined by two or more primers. 
40 Since the detection sensitivity is high, samples are needed only in small amounts, and this makes 
sample pretreatment simple and easy. In the examples described herein, the reaction time was 3 hours and 
the time for detection procedure was as short as 30 minutes. The detection may be made easily by using a 
simple apparatus or instrument. Moreover, when agarose gel electrophoresis and nucleic acid staining with 
ethidium bromide are used for detection purposes, the detection can be carried out without labeling primers 
45 or others and, in addition, nucleic acid size determination in possible. The test results thus become highly 
reliable. 

Vibrio parahaemolyticus is a pathogen ranking highest among food poisoning-causing bacteria in Japan. 
The health disturbance caused by this pathogen n>ost!y lies in gastroenteritis, with diarrhea and abdominal 
pain as main symptoms. Among pathogenic factors of such gastroenteritis, thermostable direct hemolysin 

50 (TDH) is currently at the center of concern. Vibrio parahaemolyticus strains having the tdh gene, which are 
causative of food poisoning, can be detected selectively by taking the tdh gene codirig"for thermostable 
direct hemolysin as the target nucleotide for the primers. 

Furthermore, thermostable direct hemolysin-related hemolysin (TRH), a pathogenic factor simitar to 
TDH but essentially different therefrom, has recently been discovered and, currently, importance has been 

55 attached to the pathogenicity of TRH-producing Vibrio parahaemolyticus in food poisoning cases. In 
accordance with the invention, trh gene-containing Vibrio parahaemolyticus strains as food poisoning- 
causing organisms can be selectTvety detected by taking the trh gene coding for TRH as the target 
nucleotide to the primers. 
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\r\ identifying a food poisoning-causing microorganism as pathogenic Escherichia coli, it is important to 
know whether the organism is capable of producing LT. Since no other living specfes has the ability to 
produce LT, pathogenic Escherichia coli can be selectively detected by taking the LT gene as the target of 
the primers. 

5 Recent progress in bacteriology has revealed that organisms equally identifiable and classifiable as 

Escherichia coli include strains of various types, for example strains pathogenic to humans and strains 
nonpathogenic to humans. 

For accurate identification of a factor causative of food poisoning or diarrhea as Escherichia coli, it is 
therefore essential to examine as to whether the Escherichia coli strain in question produces a palhogenic 

10 factor such as a toxin. In accordance with the invention^ pathogenic Escherichia coli can be selectively 
detected in such situation by selectively detecting the gene encoding STh or STp, which is one of 
pathogenic factors Of Escherichia coli. 

In view of recent findings in bacteriology, detection and affirmation of a strain of Staphylococcus aureus 
as a food poisoning- or diarrhea-causing factor can hardly be regarded as accurate and correct unless said 

15 strain has been checked as to the production of the corresponding pathogenic factor, namely enterotoxin or 
the like, and further, in certain cases, the type of the pathogenic factor. In accordance with the invention. 
Staphylococcus aureus strains causing food poisoning, diarrhea or the like can be accurately detected by 
detecting the enterotoxin gene, one of the pathogenic factor genes of Staphylococcus aureus. 



20 EXAMPLE 12 

Detection of the entE gene of Staphylococcus aureus Experiment 1. 
Sample preparation 

25 

A total of 17 strains of Staphfylococcus aureus, as shown in Table 65, were used. Samples were 
prepared in the same manner as in Example 8. 

The enterotoxin producing abilities of these strains were confirmed by Reversed Passive Latex 
Agglutination : RPLA. The ability of FRI-326 strain was derived from a literature of American Type Culture 
30 Collection. 

Primer synthesis 

Based on the base sequence of the entB gene of Staphylococcus aureus [Ranelli, D. M. et al., Proc. 
35 Natf. Acad. Sci. U.S.A.. 82, 5850-5854 (1985)], the sequences (a) to (f) shown in Claim 15 were selected, 
and oligonucleotides having the same sequences as those selected were chemically synthesized. The 
chemical synthesis and purification of the oligonucleotides synthesized were performed in the same manner 
as in Example 8. 

40 PCR 

The PCR was carried out in the same manner as in Example 8 except that the following primer 
combinations were used. 



Primer (1) 


Primer (2) 


(a) 


(d) 


(a) 


(f) 


(b) 


(c) 


(b) 


(e) 



Detection 

The method described in Example 4 was used. 
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Reversed passive latex agglutination (RPLA) test 
The method described in Example 8 was used. 
5 Results 

As mentioned above, the base sequence of the entE (see) gene of Staphylococcus aureus has already 
been determined. Accordingly » the size of the nucleotide to be amplified by the PGR using the 
oligonucleotides, namely primers, of the invention can be readily estimated, 
10 Thus, when the primer combination (a) + (d) is used» a nucleotide of 481 bases (or 481 base pairs) is 
expected to be amplified. 

For all the primer combinations used in this example, the sizes (estimated values) of the nucleotides to 
be amplified are summarized below. 

Summary of the sizes (estimated values) of the nucleotides to be amplified 





Primer (1) 


(a) 


(b) 


Primer (2) 


(c) 




292 




(d) 


481 






(e) 




373 




m 


557 




( in bases) 



When the size of the nucleotide amplified was in agreement with such estimated value, it was judged 
that each primer contributed to correct amplification of the target region in the entE gene. This judgment 
was indicated by " + " in Table 65. When no nucleotide amplification was noted, this fact was Indicated by 

tr_ It 

The results obtained with 17 strains of Staphylococcus aureus are shown in Table 65. As can be seen 
in the tables, all the primer combinations shown caused gene amplification only for FRI-326 strain. Thus it is 
clear that said primer combinations can cause correct amplification of the entE gene and thus correctly 
detect Staphylococcus aureus strains having the entE gene. 

Southern blot hybridization test was carried out by using an oligonucleotide probe having a sequence 
complementary to ent E (see) gene sequence. It is confirmed that the amplified DNA was derived from ent 
E (see) gene. 

Experiment 2 

To ascertain whether the results obtained in Experiment 1 were selective for Staphylococcus aureus 
strains having the entE gene, the primers of the invention were examined as to whether they reacted with 
the genes of food poisoning- or diarrhea-causing microorganisms other than Staphylococcus aureus but 
generally included as targets in clinical laboratory testing were also tested by following the procedure of 
Example 8. 

As shown in Table 66, the primers used did not cause DNA amplification for any of various DNAs, such 
as food poisoning-causing microorganisms. Therefore, it can be declared that the oligonucleotides, namely 
primers, of the invention selectively react only with Staphylococcus aureus strains having the entE gene. 
The remaining primer combinations other than those shown in the tables also gave similar test results. 
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Sequence Listing*' 
SEQ ID NO: 1 

SEQUENCE LEMGTH 
SEQUENCE TYPE 
STRANDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



19 bases 

nucleic acid 

single 

linear 

genomic DMA 

NO 

NO 

Vibrio parahaemolyticus 
IDENTIFICATION METHOD S 
GGCTCAAAATGGTT7VAGCG 



SEQ ID NO: 2 

SEQUENCE LENGTH: 
SEQUENCE TYPE : 
STRANDEDNESS : 
TOPOLOGY : 
MOLECULE TYPE : 
HYPOTHETICAL : 
ANTI SENSE 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE : 



19 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Vibrio parahaemolyticus 
IDENTIFICATION METHOD S 
CATTTCCGCTCTCATATGC 
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SEQ ID NO: 3 

SEQUENCE LENGTH: 
SEQUENCE TYPE : 
STRANDEDNESS : 
TOPOLOGY : 
MOLECULE TYPE : 
HYPOTHETICAL : 
ANTI SENSE : 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE : 



20 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Vibrio parahaemolyticus 
IDENTIFICATION METHOD S 
CCATCTGTCCCTTTTCCTGC 



SEQ ID NO: 4 

SEQUENCE LENGTH: 
SEQUENCE TYPE : 
STRANDEDNESS 
TOPOLOGY : 
MOLECULE TYPE : 
HYPOTHETICAL : 
ANTI SENSE : 
ORIGINAL SOURCE: 
FEATURE 

SEQUENCE : 



19 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Vibrio par ahaemo ly t i cus 
IDENTIFICATION IXIETHOD S 
CCAAATACATTTTACTTGG 
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SEQ ID NO: 5 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



20 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Vibrio parahaemolyticus 
IDENTIFICATION METHOD S 
GGTACTAAATGGCTGACATC 



SEQ ID NO: 6 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



20 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Vibrio parahaemolyticus 
IDENTIFICATION METHOD S 
CCACTACCACTCTCATATGC 



28 



EP 0 556 504 A2 



SEQ ID NO: 7 

SEQUENCE LENGTH: 
SEQUENCE TYPE 
STRANDEDNESS : 
TOPOLOGY : 
MOLECULE TYPE 
HYPOTHETICAL : 
ANTI SENSE : 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE : 



20 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Vibrio parahaemolyticus 
IDENTIFICATION METHOD S 
GGCTCAAAATGGTTAAGCGC 



SEQ ID NO: 8 

SEQUENCE LENGTH: 
SEQUENCE TYPE : 
STRANDEDNESS : 
TOPOLOGY : 
MOLECULE TYPE : 
HYPOTHETICAL : 
ANTISENSE : 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE : 



20 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Vibrio parahaemolyticus 
IDENTIFICATION METHOD S 
TGGCGTTTCATCCAAATACG 
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SEQ ID NO: 9 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDNESS 
TOPOI.OGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



19 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Escherichia coli H10407 
IDENTIFICATION METHOD S 
CCCAGATGAAATAAAACGT 



SEQ ID NO: 10 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



19 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Escherichia coli H10407 
IDENTIFICATION METHOD S 
CCTGAGATATATTGTGCTC 
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10 



75 



20 



SEQ ID NO: 11 

SEQUENCE LENGTH: 
SEQUENCE TYPE : 
STRANDEDNESS : 
TOPOLOGY : 
MOLECULE TYPE : 
HYPOTHETICAL : 
ANTI SENSE : 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE : 



22 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Escherichia coli H10407 
IDENTIFICATION METHOD S 
ACAAACCGGCTTTGTCAGATAT 



25 



30 



35 



40 



45 



SEQ ID NO: 12 

SEQUENCE LENGTH: 
SEQUENCE TYPE : 
STRANDEDNESS 
TOPOLOGY : 
MOLECULE TYPE : 
HYPOTHETICAL z 
ANTI SENSE : 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE : 



22 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Escherichia coli H10407 
IDENTIFICATION METHOD S 
GTTATATATGTCAACCTCTGAC 



50 



65 
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10 



76 



20 



SEQ ID MO: 13 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



21 bases 

nucleic acid 

single 

linear 

genoraic DNA 

NO 

NO 

Escherichia coli H10407 
IDENTIFICATION METHOD S 
ACCGGTATTACAGAAATCTGA 



25 



30 



35 



40 



45 



SEQ ID NO: 14 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



24 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Escherichia coli 
IDENTIFICATION METHOD S 
TGTAATTTTCTCTTTTGAAGACTC 



50 



55 
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SEQ ID NO: 15 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDNESS 
TOPOLOGY- 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



22 bases 
nucleic acid 
single 

linear . . 

genomic DMA 

NO 

NO 

Escherichia coli 
IDENTIFICATION METHOD S 
ATTACAACACAGTTCACAGCAG 



SEQ ID NO: 16 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



19 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Escherichia coli 
IDENTIFICATION METHOD S 
C CTC AGG ATG CT AA AC C AG 
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70 



75 



20 



25 



30 



35 



40 



45 



SEQ ID NO: 17 

SEQUENCE LENGTH 

SEQUENCE TYPE 

STRANDEDNESS 

TOPOLOGY 

MOLECUI.E TYPE 

HYPOTHETICAL 

ANTISENSE 

ORIGINAL SOURCE 

FEATURE 

SEQUENCE 

SEQ ID NO: 18 

SEQUENCE LENGTH 

SEQUENCE TYPE 

STRANDEDNESS 

TOPOLOGY 

MOLECULE TYPE 

HYPOTHETICAL 

ANTISENSE 

ORIGINAL SOURCE 

FEATURE 

SEQUENCE 



20 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Escherichia coll 
IDENTIFICATION METHOD S 
AGGATGCTAAACCAGTAGAG 



22 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Escherichia coli 
IDENTIFICATION METHOD S 
A ATTC A C AGC AGT AATTG CT AC 



50 



55 
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10 



15 



20 



SEQ ID HO: 19 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



21 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Escherichia coli 
IDENTIFICATION METHOD S 
TCTTTCCCCTCTTTTAGTCAG 



25 



30 



35 



40 



45 



SEQ ID NO: 20 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



21 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Escherichia coli 
IDENTIFICATION METHOD S 
GTCAACTGAATCACTTGACTC 



50 



55 



35 



EP 0 556 504 A2 



SEQ ID NO: 21 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



21 bases 

aucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Escherichia coli 
IDENTIFICATION METHOD S 
TCACAGCAGTAAAATGTGTTG 



SEQ ID NO; 22 

SEQUENCE LENGTH: 
SEQUENCE TYPE : 
STRANDEDNESS : 
TOPOLOGY : 
MOLECULE TYPE : 
HYPOTHETICAL : 
ANTI SENSE : 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE : 



20 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
GTCTGAATTGCAGGGAACAG 



36 
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SEQ ID NO: 23 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



21 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
CTTTTTTACAGATCATTCGTG 



SEQ ID NO: 24 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
- ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



2 4 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
TAGATTTTGATTCAAAGGATATTG 



37 



EP 0 556 604 A2 



SEQ ID NO: 25 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



22 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
CTTATTCGTTTTAACCGTTTCC 



SEQ ID NO: 26 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



20 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
AACACGATTAATCCCCTCTG 



38 
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SEQ ID NO: 27 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



2 2 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHO S 
TCGTAATTAACCGAAGGTTCTG 



SEQ ID NO: 2 8 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STR7VNDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



24 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
AAATCTATAGATCAATTTCTATAC 



39 
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SEQ ID NO: 29 

SEQUENCE LENGTH 

SEQUENCE TYPE 

STRANDEDNESS 

TOPOLOGY 

MOLECULE TYPE 

HYPOTHETICAL 

ANTISENSE 

ORIGINAL SOURCE 

FEATURE 

SEQUENCE 



22 bases 

nucleic acid 

siagle 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
AATTATGATAATGTTCGAGTCG 



SEQ ID NO: 30 

SEQUENCE LENGTH: 
SEQUENCE TYPE : 
STRANDEDNESS : 
TOPOLOGY 
MOLECULE TYPE : 
HYPOTHETICAL : 
ANTISENSE : 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE : 



21 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
TTCGCATCAAACTGACAAACG 



40 



EP 0 656 504 A2 



SEQ ID NO: 31 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRAND EDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



21 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Stap h ylococcus aureus 
IDENTIFICATION METHOD S 
CATCTTCAAATACCCGAACAG 



SEQ ID NO: 3 2 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRAjNDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



20 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
CCAAATAGTGACGAGTTAGG 



41 



EPO 556 504 A2 



10 



15 



20 



SEQ ID NO: 33 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDHESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



2 2 bases 

nucleic acid 

single 

linear ^ . 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
TCATACCAAAAGCTATTCTCAT 



25 



30 



35 



40 



45 



SEQ ID NO; 3 4 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRAKDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



21 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
TCTGTAGATAAATTTTTGGCA 



50 



55 



42 
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SEQ ID NO: 3 5 

SEQUENCE LENGTH: 
SEQUENCE TYPE : 
STRANDEDNESS : 
TOPOLOGY : 
MOLECULE TYPE : 
HYPOTHETICAL : 
ANTI SENSE 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE : 



24 bases 

nucleic acid 

single 

linear 

genomic DMA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
AAAATTATGACAAAGTGAAAACAG 



SEQ ID NO: 3 6 

SEQUENCE LENGTH: 
SEQUENCE TYPE : 
STRANDEDNESS : 
TOPOLOGY : 
MOLECULE TYPE 
HYPOTHETICAL : 
ANTISENSE : 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE : 



23 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
ATG G ATC A A ATT ACT ATGT A A AC 



43 
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SEQ ID NO: 37 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDNESS 
. TOPOLOGY 
MOLECULE TYPE 
HYPOTHETI CAL 
ANTISENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



20 bases 

nucleic acid 

single 

linear . . 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDEOTIFICATION METHOD S 
GTAGGTAAAGTTACAGGTGG 



SEQ ID NO; 38 

SEQUENCE LENGTH: 
SEQUENCE TYPE : 
STRANDEDNESS : 
TOPOLOGY : 
MOLECULE TYPE ; 
HYPOTHETICAL : 
ANTISENSE : 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE 



23 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
TATAAGTACATTTTGTAAGTTCC 



44 
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SEQ 



5 



70 



75 



20 



25 

SEQ 



30 



35 



40 



45 



50 



ID NO: 39 
SEQUENCE LENGTH: 
SEQUENCE TYPE : 
STRANDEDNESS : 
TOPOLOGY 
MOLECULE TYPE : 
HYPOTHETICAL : 
ANTI SENSE : 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE : 

ID NO: 40 
SEQUENCE LENGTH: 
SEQUENCE TYPE : 
STRANDEDNESS 
TOPOLOGY : 
MOLECULE TYPE : 
HYPOTHETICAL : 
ANTI SENSE : 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE : 



22 bases 
nucleic acid 
single 
linear 
genomic DNA 
NO 

NO 

Staphy lococcus aureus 
IDENTIFICATION METHOD S 
CATACCAAAAAGTATTGCCGTT 

23 bases 
nucleic acid 
single 
linear 
genomic DNA 
NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
A A A ATCTG A ATTAAGT ACT AC CG 



45 
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70 



15 



20 



SEQ ID NO: 41 

SEQUENCE LENGTH 

SEQUENCE TYPE 

STRANDEDNESS 

TOPOLOGY 

MOLECULE TYPE 

HYPOTHETICAL 

ANTISENSE 

ORIGINAL SOURCE 

FEATURE 

SEQUENCE 



2 3 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
ATAGGAGAAAATAAAAGTACAGG 



25 



30 



35 



40 



45 



SEQ ID NO: 42 

SEQUENCE LENGTH: 
SEQUENCE TYPE : 
STRANDEDNESS : 
TOPOLOGY : 
MOLECULE TYPE 
HYPOTHETICAL : 
ANTISENSE : 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE : 



21 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
CTTCAATTCAAAAGAAATGGC 



50 



56 



46 



EP 0 556 604 A2 



SEQ ID NO: 4 3 

SEQUENCE LENGTH: 
SEQUENCE TYPE : 
STRANDEDNESS : 
TOPOLOGY : 
MOLECULE TYPE : 
HYPOTHETICAL : 
ANTISENSE : 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE : 



21 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION iMETHOD S 
TTGTACATATGGAGGTGTCAC 



SEQ ID NO: 44 
SEQUENCE LENGTH: 
SEQUENCE TYPE : 
STRANDEDNESS : 
TOPOLOGY : 
MOLECULE TYPE : 
HYPOTHETICAL : 
ANTISENSE : 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE 



23 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
TTTTAGATTTGAAATGTTGAGCC 



47 
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SEQ ID NO: 45 

SEQUENCE LENGTH 

5 

SEQUENCE TYPE 
STRAHDEDNESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 

16 

ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 

25 

SEQ ID NO: 46 

SEQUENCE LENGTH 
SEQUENCE TYPE 
STRANDEDNESS 
TOPOLOGY 

35 

MOLECULE TYPE 
HYPOTHETICAL 
ANTI SENSE 
ORIGINAL SOURCE 
FEATURE 

45 

SEQUENCE 



21 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
TGACACCTCCATATGTACAAG 

25 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

HO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
ATTATACAATTTTAAATCCTTTTGC 



55 



48 



EP 0 556 504 A2 



SEQ ID NO: 47 

SEQUENCE LENGTH: 
SEQUENCE TYPE : 
STRANDEDNESS : 
TOPOLOGY : 
MOLECULE TYPE : 
HYPOTHETICAL : 
ANTI SENSE : 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE : 



21 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD i 
CTGTATTTTTCCTCCGAGAGT 



SEQ ID NO: 48 

SEQUENCE RENGTH 

SEQUENCE TYPE 

STRANDENDESS 

TOPOLOGY 

MOLECULE TYPE 

HYPOTHETICAL 

ANTISENSE 

ORIGINAL SOURCE 

FEATURE 

SEQUENCE 



2 4 bases 

nucleic acid 

single 

1 inear 

genomic DNA 

NO 

NO 

Staphylococcus au reus 
IDENTIFICATION METHOD S 
AAAAGTCTAATTACAAAGAAATG 



49 



EP 0 556 504 A2 



SEQ ID NO: 4 9 

SEQUENCE RENGTH 

SEQUENCE TYPE 

STRANDENDESS 

TOPOLOGY 

MOLECULE TYPE 

HYPOTHETICAL 

ANTISENSE 

ORIGINAL SOURCE 

FEATURE 

SEQUENCE 



2 1 bases 

nucleic acid 

single 

1 inear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
GGTTTTTTCACAGGTCATCCA 



SEQ ID NO: 50 

SEQUENCE RENGTH 

SEQUENCE TYPE 

STRANDENDESS 

TOPOLOGY 

MOLECULE TYPE 

HYPOTHETICAL 

ANTISENSE 

ORIGINAL SOURCE 

FEATURE 

SEQUENCE 



23 bases 

nucleic acid 

s ingle 

linear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
GAACAGTTACTTCTTTTTTGCTT 



50 



EP 0 556 504 A2 



70 



75 



20 



SEQ ID NO: 51 

SEQUENCE RENGTH: 
SEQUENCE TYPE : 
STRANDENDESS : 
TOPOLOGY ; 
MOLECULE TYPE : 
HYPOTHETICAL 
ANTISENSE 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE : 



22 bases 

nucleic acid 

single 

1 inear 

genomic DNA 

NO 

NO 

Staphy lococcus aureus 
IDENTIFICATION METHOD S 
CTGTCTGAGTTATATAAACCAA 



25 



30 



35 



40 



SEQ ID NO: 52 

SEQUENCE RENGTH: 
SEQUENCE TYPE : 
STRANDENDESS : 
TOPOLOGY : 
MOLECULE TYPE : 
HYPOTHETICAL 
ANTISENSE : 
ORIGINAL SOURCE: 
FEATURE : 
SEQUENCE : 



20 bases 

nucleic acid 

single 

linear 

genomic DNA 

NO 

NO 

Staphy lococcus aureus 
IDENTIFICATION METHOD S 
GCACCTTACCGCCAAAGCTG 



45 



50 



56 



51 
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SEO 



5 



70 



75 



20 



25 



30 



35 



40 



45 



50 



ID NO: 53 
SEQUENCE RENGTH 
SEQUENCE TYPE 
STRANDENDESS 
TOPOLOGY 
MOLECULE TYPE 
HYPOTHETICAL 
ANTISENSE 
ORIGINAL SOURCE 
FEATURE 
SEQUENCE 



22 bases . . - 

nucleic acid 

single 

1 inear 

genomic DNA 

NO 

NO 

Staphylococcus aureus 
IDENTIFICATION METHOD S 
AAACAAATCATAACTTACCGTG 



52 
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Table 2 
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Table 5 



10 



T5 



20 



o 
-p 

C 

o 
o 

u 

Q) 

u 



25 



30 



35 



40 




o 



:5 



o 



o 



o 



o 



o 



[O 



o 



o 



o 



o 



o 



o 



o 



o 



o 



4- 



I 



o 

s 

O 
< 



CO 

O 
< 



o 



> 



o 

e 

CD 

m 



CL 
> 



o 

e 

Q. 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



s 



.a 

o 



O 



O 



O 



O 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



CO 

o 



o 
n 
cn 

O 



13 

o 



o 

a 



o 

e 



a. 

> 



M 
o 



r{ ^ tts 



45 



50 



55 



57 



EP 0 556 504 A2 



Ttible 6 



10 



o 



O 



o 



15 



20 



o 

a 

e 
o 
o 

u 

U 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



p 



o 



o 



o 



o 



o 



o 



o 



3" 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



D 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



25 



30 



8 

o 
< 



3 

o 
< 



3 

o 
< 



CO 
CO 

o 



to 

CO 

o 



CO 
CO 

o 



a 
< 



c> 

o 



a 



35 



40 



a 

> 



o 

e 
SI 



o 

H 



=> 
o 



M 
o 

e 

fll 

x: 



> 



13 

o 

e 

cx 



o 

G 
o 

cx 
> 



o 

E 



cx 



.S2 
o 

e 

rj 

cx 

> 



o 



o 

E 



cx 
:> 



^ -p^ ^ ^ *B t::^ 



^ 



CX 
> 



E 
n 



e 

CD 

r3 



o 

e 

o 



o 



^ ^ ■# ? 



45 



50 



55 



58 



EP 0 556 504 A2 



Table 7 

5 



1Q 



15 



20 



26 



30 



35 



o 

<^ 

o 
u 

M 
M 

P4 



40 



O 



o 



o 



t 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



.6 


s 






G 


0 

6 




CD 
CO 




xz 




;a 


a 




> 


>-* 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



b 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



o 



tn 

CO 

a 



o 
G 



O- 



5: ^;' jt: f:* :i £r ^ ^ p 



45 



50 



55 



59 



EP 0 556 504 A2 



8 



























0 


0 


0 




























± 

+- 
»^ 


d 


0 


0 




0 


0 


0 


0 


0 


0 








0 


0 




0 




0 


0 


0 














0 


0 


0 




0 




0 




0 


0 








0 










0 


0 


0 






— 


3 

jr 


0 


0 


0 




0 




0 




0 


0 








0 










b 


0 


0 






• 


g 






















0 


0 


























cn 

a> 
0 

> 








+ 




+ 


+ 


4- 




+ 


+ 


+ 


+ 








+ 


4 




+ 






+ 










0" 

lU 

0 

(D 
CD 






to 

0 
< 


CO 

a 
< 


cn 
?t 

< 
































0 

to 

< 

:> 
if 

D 

E 

C3 

ro 

xz 
TO 

S. 


< 

:» 

M 

0 
B 

0> 
CO 

JC 

nJ 

> 




CD 

CL 

0* 

ro 

-6 
>■ 


00 

0 

09 
W 

XT 
U 

> 


0 

.5 


0 

0 

< 


0 

to 
r> 

< 


to 

:^ 
0 

6 
m 
nj 

CO 

> 


a 
< 

8 
0 

E 
eu 
to 

Q. 

> 


0 
0 

< 


0 
CO 

< 
0 

0 
G 

a» 

X2 

cd 

> 


0 
a> 
0 

XT 

O 
< 

0 

E 

<M 
ro 

to 

^ 

CL 


CO 

C7> 
0 
XT 

o 
< 

to 

r3 

0 

E 
0 
ra 

JC 

ttf 

?3 
cx 

> 


10 
cn 

9 

0 
< 


c» 

CM 

a 
< 

3 
0 

E 

CD 

rvj 

jC 

m 

13 
cx 

> 


0 
0 

0 
< 

.y 
0 

H 

s 

x: 

13 
tx 

>■ 


0 
< 

w 

:3 

0 
E 

jC 

Q. 
> 


0 
< 

0 

e 

m 

x; 

Q- 

> 


0 

CO 

0 
< 

.« 

e 

CD 

m 

CL 

> 


CI 
CO 

a 
< 

0 

E 

s 

jC 
CO 

a. 

:> 


0 

^ 
0 

17 

0 

e 

a 

XT 
> 


CO 

0 

fc 

< 

s 

c; 

CD 

E 
> 


0 


■5 

6 
0 

to 

XI 

TO 

cx 

> 


8 

0 

e 

(D 
td 
-C 

Id 

a. 

> 


tn 

E 
a 
n» 

jC 
TO 
^ 

> 


3 

e 
3 

>■ 


0 
E 

(D 

f(J 

-c: 

Q. 
> 


B 
0 

6 

fO 

XI 

^3 

> 


v% 

0 

E 
m 

0, 

> 



' — * 'T' <Cl „^ f> — ' ^ J — » jjt- ju-x _r» t — «>:> o — O — - _/.- f — c-»» ' 

1_ tA> <jt3 tx£ <^ <».-. <v» <^ i» o-^ ^ or- ^ ^ 



60 



EP 0 556 504 A2 



Tcibl& 9 



5 



70 



75 



20 



25 



30 



35 



40 



o 

-H 
-P 
(d 
G 

a 
o 
o 

u 

e 

U 



C3 



o 



o 



o 



o 



o 

■5 

>■ 



O 



o 



o 



o 



o 



o 







o 


U 


:^ 




o 


o 


e 


£ 


<n 

rj 




"i 




rt 




CX 


> 





o 



CM 

CO to 
<M CM 



-2 . 



> > 



o 



^; ^1 



:i- to <ir ^ 



rt -J- 
W r# r4 
f^t ti M 



u 






a 
a 

CL 


non 


uou 


CD 

ca 




rt 


Q> 


CD 


o 


O 

o 


O 


o 


>■' 


> 


1 







45 



50 



55 



61 



EP0 556 504 A2 



Table 10 



10 



o 



75 



20 



-P 
fKi 
C 
■H 
XI 

o 
u 

u 
a, 



t5 



25 



30 



S 



I 



a 



o 

O 

o 

O 
< 



O 
< 



CO 

o 

o 



in 



J3 



CQ 



o 

00 



36 



40 



O 

a. 

2 



o 

g 

o 

■5 



o 



1 



o 



o 

c: 

8 



JO 

o 



o 



O 
c 



o 

■5 
> 



Oi 



o 



o 



o 



^ a ;^ 

rt rt ft 1 



^ :^ ^ 

r< rt ^ r< 



O 



O 
c 

8 



O 
ii 
> 



ro 

c 
o 
c 



O 



o 

> 



O 
c 
o 



O 



o 



o 



45 



50 



55 



62 



EP 0 556 504 A2 



Tctble ri 

5 



70 



V 



75 



20 



a 
o 

-H 

<^ 

a 
o 
o 

u 

a 

u 

04 



o 



o 



o 



6 



26 



30 



2: 



13 



X 

S 



DC 



in 



35 



40 



O 
c 

g 

> > 



O 



45 



5 



JO M 



.-3 



> 



o 

> 



O 
o 

e 

o 

> 



o 

> 



^ >^ 

a <^ 



-6 

> 



o 



o 



o 



o 

cz 

g 

CD 

o 

-5 
> 



o 



o 

-8 

4 — ' 



O 



o 

5 



o 



o 



50 



55 



63 



EP 0 556 504 A2 



Table 12 



70 



15 



20 



O 

fd 
C 
-H 

e 
o 

M 

M 
P4 



25 



50 



35 



40 



45 



o 



o 



o 



o 



o 



::2 -J 



*" ^ ^ 



o 



V} 

r» 




r» 


0 


u 


Ai 








0 


0 


0 


6 
3 


asm 


E 

(S 


JZ 

m 














Ol 


a 






> 



ll 



CO 



o 



50 



55 



64 



EP 0 556 504 A2 



Table 13 



70 



75 



20 



25 



30 



35 



o 

-P 

a 

a 
o 
u 

M 

a> 
B 



40 



45 



o 



o 



CQ 



o 



:3 

o 
H 



o 
6 
at 



(r~ cty o ^ 

o ,^ £> o o — ^ 



^ fO ^ ^ 



■>{>! 



50 



55 



65 



EP 0 55a 504 A2 



Table 14 



70 



75 



20 



a 
o 

o 
u 

M 

-H 
U 

A4 



25 



30 



35 



40 



45 



6 



O 



o 



i.» r%\ r*y rr\ j-J 



o 



o 



o 



O 



O 



O 



O 



UJ 



X 
C9 



i" I' ^ ^ 



^ ^ TT 



50 



55 



66 



EP O 556 504 A2 



Table 15 



10 



15 



20 



o 

-H 
4J 

a 

o 
o 

u 

M 



25 



30 



35 



40 



45 



O O 



O 



O 



O 



O 



O 



O 



O 



OO 



OO 



O O 



•f + •** 



o 

e 

Q. 



ce> I CO 



o 



o o 



O 



O 



o o 



o o 



o 

o 
E 

09 
[ JZ 

m 

Q- 



> > 



+ I + 



CD I CO 



















o 


o 


6| 


E 


OJ 


CD 












m 






Q. 


CL 



::z' 



> > 



-* r- A** or- O — r>i 
|r\ jTv iTs r-> vzj 

f^-^ rr\ /A rr\ ^ 



50 



55 



67 



EP0 556 504 A2 



Table 16 



75 



20 



25 



30 



35 



a 

O 
-M 
C 

a 
o 

u 
u 

M 



40 



45 



— > 



o 



O 



1 

o 
o 

< 



o 
o 



> 



e 



x> 



at 



-3 



03 



3 



>^ 

JZ 
Q. 



-3 
> 



.9 



.S3 



O 



CD 
CM 

o 
p 



5 

O 
O 



8 
uJ 



CO 



to 



c 
cz 
o 



CO 



o 



50 



55 



68 



EP 0 556 504 A2 



T6ible 17 

5 



^0 . . 



15 


O 

-M 
fd 














































-H 

o 
u 




V 










































20 


M 
0) 




3 












































M 




3 
■r 










































25 






























































































30 






ro 

s 


<M 
(O 
CO 

:£ 
o 
~> 


to 
to 

:s 
o 
~> 


CO 
<v 

ro 

CO 

O 
O 
I- 
< 


z 

o 
o 
^- 
< 


8 

o 
o 

< 


CO 

?} 

o 
o 

< 


s 

O 

o 
1- 

< 


CM 
•cr 
cn 

O 
O 

< 


CO 

O 
O 

< 


CO 
CO 

in 

O 
O 

< 


CJ 
CO 

:s 
o 

— > 


to 

CVJ 

O 


s 

in 

o 
o 

< 


cn 

cn 

u> 

O 
O 

< 


O 

< 


a» 

€0 

to 

CM 

o 


o 

CO 

O 
— > 


CO 
CO 

OJ 

O 
< 




35 
40 






to 

75 
^i 
nj 
to 

g 
§ 

c: 
tiJ 


'c 
o 
E 

a> 
cr 
cx 

CD 

n 

cu 


tf> 

•c 
to 

> 
o 


c 

<D 

u 

1 

b 


1 Streptococcus pyogenes 


|Sireplococcus pneumoniae 


<u 
m 

c 

01 

<^ 

_3 

Ol 
O 

E 
o 
m 

X 


j5 
E 

(t) 
O 
CL 


CD 

at 

XL 

1 

o 

« 


?9 

? 

CL 

E 

d 

CD 
V\ 

ca 

2: 


o 

c 

<D 

Ov 

8 

O 

E 
rt 

-cr 

Of 


_D 

*^ 
a 

% 

« 

ni 
o 

OS 


in 

"5 
OJ 

o 

o 
m 
G 

•cr 

CD 

B 
o 

CD 


B 

13 
n 

r? 
c 

OJ 

o 

IL 


CO 

<» 

S 

cd 

E 

CD 

I 
o 
a 
o 


3 

CX 

>>. 

"5 
c 
o 

m 

> 


Pssudomonas aeruginosa j 


CD 
CO 

a> 

E 

CD 

a» 
c 


jo 
o 

a> 
rt 
c 

OJ 

to 

Oi 

v» 

o 

Q. 
a> 
a. 


O 
c; 

S 

m 
a. 

ni 

E 

3 

X 


45 






CM 




CO 
CM 




in 


CO 
CNi 


r-- 


CO 

c\i 


cn 

CM 


o 
ro 


CO 


CO 


CO 
CO 


rr 

ro 


CO 


CO 
CO 


CO 


CO 
CO 


cn 


o 



50 



69 



EPO 556 504 A2 



Table !0 





IBI 






- <• - r>.% 






























.■■■;V:2V-.:. 














'".■.;.::3-i; 


iLcotI 


tWH03 












Ecoli 


*WH04 














— f 

JWH05 












E.coti 


IWH06 












E.cot( 


»WH07 












Ecoii 


[wnoo 




4- 


4- 


4- 


;:siWi9.>i:p 




iWH09 


4- 


4- 


4* 


-f- 




Scoti 


*WHOlO 
™4 


-f* 


4- 


4* 


4* 




E.con 


J WHOM 












Ecaif 


IVVH012 












Ecolf 


— ^ 

[WHOt3 












Ecoii 


|WHOl4 










•::.;>f::15;:::;^:. 


Ecoli 


JWH015 

— t- — — 












e.coll 


JWH016 












B.coii 


|WH017 


4- 


4- 


4- 


4- 




Ecoff 




4- 


4- 


4- 


4- 




E,coii 


|WH019 












Ecoli 


IVVHO20 












Ecoii 


*VYHOZl 
—4 — — 












Ecoli 


jW>HOZ2 












Ecoli 


1VVH023 












Ecoli 


*WH024 


^4- 


4- 


4- 


4- 


- S5 ;- 


E.coli 


tWT!025 


4- 


4- 


4- 


4- 




(z.cofi 


IWHQ26 


W 


4- 




+ 




E.coli 


'VYH027 


W 


4- 




+ 




Ecoti 


(WH028 


+ 




4- 


+ 




Ecoli 


tWH029 












Ecoli 


[wHoao 












E.coli 














Ecoli 


JWH032 












Ecoli 


|WH033 












Ecoli 


IWH034 












Ecoli 


IWH035 


24- 


4- 


+ 


+ 




E.coli 


|WH036 


w 


4- 


4* 


4- 




E.coli 


tWH037 












Ecoii 


*WH036 












Ecoii. 


{wH039 












E.coli 


iWH040 









70 



EP O 556 504 A2 



Table 19 



■:- : . : • '■ • • ^ - '/ ^i- 
























Ecoti 










* 




E.cott 


|WH042 






* 






E.cotf 


tWH043 


+ 


+ 


4- 


4- 


-.'■■.'■'■■V vfc'. X'!'^ 


E.coli 


|WH044 






+ 


4- 




Ecoii 


(WHOAS 


4- 


4- 


4- 


4- 


v>::!'.4&" 


E,coii 


»WH046 










•:>■-;• -'.^ /• 


Ecoti 


jVVH047 










i>:::::y*0*::;/:-;; 


t-CO/f 


1 WHVw>48 










>:-:::::;.Hp.;;';:::: 




|\Art_IO/tQ 










-^:>^vWV^-^;v■:- 


£ cofi 














C.CXTff 


[ WJivJD 1 














( lA/t tt^K'y 












h.COH 


1 WHtJDJ 












C.COU 














CCOff 


wnv_/o J 














j V V f 1 vX> 
















4- 






4 




C-COft 








4- 


4 




E.coii 


|VVril-/r>9 










'^Vt '•->>' 


E.coli 


tWHOGO 












E.calf 


jWHOSl 










:;::>^;:b4:;:;::y^ 


E,coli 


|VVH062 










;.;.::;.:./fnv.'.::. 


E^coif 


*WH063 








+ 




EcaS 


tWH064 










H::::::65;i5i: 


EcvH 


{WH065 














|WH066 












Ecod 


»WH067 




+ 




4- 




Ecoti 


JwHoee 








4 


mm 


EooH 


IWHO60 












E.coH 


«WHO70 












Econ 


{WH071 


+ 




4* 


4- 




E.coii 


IWH072 


-t- 




4- 


4- 




EcoH 


*WH073 






4- 






Eco8 


,WH074 












E.calf 


mH07S 






4- 


4 


E.coli 


'jWH076 












Eco6 


(WHO 77 












EcoH 


1^-1078 












E.coli 


jwH079 












E.coH 


tWHOSO 











71 



EPO 556 504 A2 



Table 20 





¥& 


















Mm 






E-00// 


IWHOat 


- 




- 


- 


mm 




JwHoe2 




- 




- 




IWH083 


- 


- 


- 


- 


I;:."h4"; 




~^WI IO04 




- 
























IWH086 


- 


- 




- 




E.co(t 


|WH087 


- 


- 


- 






E^coii 


(WHOas 


- 


- 


- 


- 




E.CGn 


IWH069 














jwHO90 


- 


- 






g^m 




|WH09t 


+ 










a COS 


iWH092 


- 


- 


- 


• 






{WH093 






+ 






E,coB 


fWH094 


+ 




+ 






B.coS 








- 


- 






{WH096 


+ 




4- 






E.coS 


IWH097 






* 


- 




Ecolf 


*WH098 




-J— 


- 


- 


r>.s§>;; 


S.coH 


}WH099 




4- 








B.colf 


(WHOIOO 








+ 


:t.x10l-- 


Ecali 


»WHOtOl 




- 


- 


- 




Ecoh 


(WHO 102 












E.coii 


I WHO 103 










EcoH 


JWHOt04 












E.coti 


|WHO105 












Ecali 


! WH0 106 












EcoH 


JwHOlO? 












Ecod 


(WHO108 












E.coii 


1 WHO 109 












E.COS 


[WHOtlO 












E.cvli 


iWHOlU 








+ 




E,coH . 


IWHOtta 


4- 






+ 




EcoH 


jwHOna 










«::-il4.:v 


EcoH 


IWHOIIA 












Ecofi 


»WH01t5 












EcoS 


[who 116 












Ecoli 


I WHO 117 












E.coS 


^WHOl lU 

-4 












EcoH 


(WHO no 












E coH 


IWHO120 











72 



EP 0 556 504 A2 



Table 21 



5 









": tTT"^- 








70 
















mm?::'- 




[WHOUl 






* 


- 








1WHOI22 






- 


- 






;> £cojf 


'WH0123 


- 


- 


- 


* 


75 


>-•! 


Ecofi 


jWHOl24 






4* 


+ 


£co/f 


j WHO 125 


• 


- 


- 






T <P:i> 


: Ecofi 


»WHOl26 




- 


- 


- 




>>;:>:1.4 /:;:;■ 


£,coti 


(WH0127 




- 


- 








Ecod 


IWH0128 




- 


- 


i 






: Ecofi 


j WHO 129 








+ * 


20 




: Ecofi 


|WH0130 




- . 










E.cofl 


tWHOl3t 




- 


- 






' Ecoii 


{WHOl32 






* 








Ecoit 


|WHOl33 






• 


- 




::>:?;^l.4^.>": 


Ecofi 


*WHOl34 




- 


- 


* 


25 




Ecofi 


|wHOt35 




* 


- 


- i 






E.coff 


|WHOt3& 






4- ■ 


4- 




Ecofi 


'Wf{Ot37 




* 


* 


* 






Ecofi 


{wHOt38 






4- 


+ 






Ecofi 


IWHOI33 








- 


30 




E.cofi 


*WHOt40 






- 


- 






Ecofi 






- 


• 








E.cofi 


lWHOt42 


4- 


4- 


4- 


4- 




IHO:-:;:::: 


Ecoil 


[WHOt43 




- 


- 


- 






Ecofi 


|WHOt44 


- 


- 


- 


- 


35 




Ecofi 


IWH0145 




4- 


4- 


4- 




.-:v;>t.*tO.:::-x 


E.cofi 


|WH0146 














Ecofi 


|VVHOl47 














Ecofi 


»WHOl48 




4- 


4- 


4- 






Ecofi 


|WH0149 










40 




E,cofi 


1WHOI5O 














Ecofi 


*WHOt5l 














Ecofi 


]w>*Ol52 












E.cofi 


|W*0153 




4- 


4- 


+ 






Ecofi 


* WHO 154 


4- 


+ 


4- 


4- 


45 




Ecofi 


}wHOt55 












TmtE" - 


E.cofi 


IWHOtSG 














E-cofi 


|WHOtS7 














Ecofi 


iWHOtsa 




4- 


4- 


4- 






E.cofi 


tWHOl59 










50 ; 




Zcoff 


{wHOieo 











73 



EP 0 556 504 A2 



Table 22 

















/ . Ha, ■; 








mm. 








Ecolf 


tWHOtei 


- 




- 






E.colf 


tWHOl63 

— 1 , 


- 


- 


- 






E,co(i 


JWH0163 


- 


- 


- 






E^coff 


|W|-{Ot64 


- 


- 


- 


- 




E.coii 


*VVHOi65 

— 1..^ 


- 


- 


- 


- 


- : 


Eco/i 


]WHOt66 




- 


- 


- 






|VVJfOi67 








, - 




<VVl-{at63 
f 






+ 


+ 




E.co/f 


jWH0169 


- 




- 


- 




E,coli 


IWHO170 


- 




- 


• 




^coff 


*VVHOt71 
1 






- 


- 




E.cxftt 


f WHO 172 


- 


- 




- 




E.coff 


IWH0173 


- 


- 


- 


• 




E,coii 


{WHOt74 


- 




- 


- 




EcoU 


lWHOt75 












Ecoff 


»WH0176 


- 


- 


- 






Ecoff 


;WH0177 


- 


- 


- 




;.;t7ai; 


^.coll 


iWHOl70 








+ 


Ecoll 


*W||Ol79 


- 


- 


- 


• 




Ecoli 


|vwoiao 




- 


- 


• 




Ecoit 


iWHOiei 


- 






- 




E.cxiti 


-- — 


- 


- 


- 






Ecoff 




- 


- 


- 






E.coli 


1 WHO 184 


- 


- 


- 






E.coff 


'WHO 105 

—4 „^ — 


- 








- iBo" 


Ecoti 


|WHOlB6 












E.coit 


IWHOte? 












E^ccff 


|WHOl88 












E. coli 


,WHO109 












E.coil 


IVVfiOt90 








+ 


f::-:i9t*' 


Ecoft 


|WHOl91 


+ 






+ 




E.coH 


IWH0192 












Ecod 


}Whf0193 












E.cofI 


)WHOie4 












E.cofi 


tWHOl95 












E.coft 


[who 196 






4- 






E.coB 


lWHOT97 












E.co^ 


I WHO 198 












Ecoy 


[wHOt99 












E. colt 


tWHO200 


+ 









74 



EP 0 556 504 A2 



Table 23 



io 



75 



20 



25 



30 



35 



40 



45 



50 







■Man 






































f coS 121-2 3 
























p rnff iy-G 2 












E.coli 17-6 3 












B-Coti '7-6 4 












£co// |8'4 1 






4- 






£co// 18-4 3 










mil 4 












t~ L-C/// 1 1 J 










: H 1 t-r:-:.;. 


P rrtli IS- 1 d 


— - — 










C CZ7rt 1 / • D J 




















f-v-v ii 1 7 *; ft 












IZ,\-LJlf j^* li>' ID 1 












<L_ \AJu 1^ fO* ID v> 
























£.coir j28-\0 4 












£cotf (ft-iae 












£cotf *9'12 7 












Eco^ ,2-9-2^ 2 












EoQ/? 12^9-21 3 










mm 


jEcoA" .j2'&'2t 4 












E.coi t^)-21 5 












£co/r !l4-t 3 












S,coB 4 
























£a?// 15-t 2 










£cc>// jt3-t 3 










e.co// n3^t 5 












Ecofi h3-2 1 












£00// ]t3.2 2 












S.coil 1^3-2 3 












£oo/f J 1 3-2 4 










£co/f ,t4-1 5 












£Dotf H4-^ 6 










EooA j9-12 2 












£co6' (9-12 5 










■s;24b.:;;. 


£co/( M3M 2 











55 



75 



EP 0 556 504 A2 



Table 24 



70 



15 



20 



25 



30 



35 



40 



45 



50 











J ;.!..N0,:-V 


j i:;::.;. .(SUOKl flo.). 












Eco// ;i3-t t 






- 


- 




E.CO// (225^2 










rz.cof/ 1225-3 








- 




■-r- — - — 




- 


- 




"'^'X't .K"" ' 


E.coli J229-1 








- 












- 




Bco/f J 230- 2 






- 


- 


i:;:;;;2fl8:>;: 


6. CO// 1230-5 






-4- 


+ 


^?i^^^/r/\ - '■ 


Sco// * 232-1 






- " 




:".;.;>, r A >:-■ 


Eco// (232-3 








- 




£co// 1234-1 








* 




E.coii j 234-4 










vrrxrx • 


S,cotj (235-1 












ti.coU 1235-2 










iLcoil 1 230-1 












E.coii 1238-2 










'■'■'■'ArTV.T 


eco/i J238-3 








■ — — 1 




&cx»// |233-4 










Ecoti t2^0 3 








( 


iLca// {245-1 












E.coii |24S-2 


4- 


+ 


+ 


^ 1 




5.a>// 1245-3 


+ 


+ 




+ 1 


£co// |245-4 


-f- 


~\- 


^- 1 




E.coU 1245. 5 












£co^/ *252-1 




+ 




+ i 




Ecoii J252'2 








• 1 




e.co// 1252-3 












e.co// »252-4 












Ecoii j252-5 












£co/r 1254-2 












E,coif *2S4-5 












Eco// ,257-1 












Eco// 1257-2 












Ecoii J 257 -3 












Eco/f t25 7-4 












Ecoii (259-1 












Eco// J259-2 










"27?- 


Eco// |259 4 










■^7&*i 


E.coit 1 259-5 








.;,.280 ;.; 1 £co(/ J260-2 











55 



76 



EP 0 556 504 A2 



















E.coii (260-3 








-h 


£co// ^260-4 


i 

T 


-^ 




•f 


".•-■-AA 'rfr* 


£co// (260-5 


-i. 

X 






-1- 




£co// (261-1 








-t- 




E,co/l j261-2 






* 






£co// J 26 1 -3 










Tins' >•-* 


£co// 1264-1 












Ecxifi |264-2 










£co// (264-3 










: ; > /CJi - :> 


Ecoii i264~4 










J:>64.S 










Eco// 1 266-1 










;>::::/Cy -J -:>:;. 


Ecoii *26G-2 












E.coft j265-3 










::r:::;'-dVib::> 

29 /;;:;x: 


E^coli (266-4 










S.coti ^269-2 










E.cofi {281-1 












i£.co// 1281-2 










AAA"'*!"! 


£,ooit j281-3 










mmm 


E.coti |2Bl-4 












i^coii 1281-5 












EooH J 282- 3 










-■503.:. 


Ecoii ,282-5 












£co// 1285-1 












£co// ;285-2 












Ecod 1285-3 












£cc(// (285-4 












£tx»// [285 -5 












£cx?// 1206-2 












5-Co// '286-3 












E.ooii [286-1 












£co// 1288-2 










>313:-: 


E.cofi '288-3 








+- 


£coii (280*4 




+ 






£co/* 1288-5 












Ecoti J289-3 




-4- 




+ 




£co// ,292-1 












Ecoli 1292-2 












£co// ,292-5 










£oofc' 1294 2 


+ 


-i- 




+ 



77 



EP 0 556 504 A2 



Table 26 



70 



15 



20 



25 



30 



35 



40 



45 



50 



















e.coB J294-3 


* 










EooO |294-4 








4- 




eoo// 1294-5 












eooft [29?-2 












E.COU |297-3 












e.co// 1297-4 








* 




f — . — . 

£.00* |297-S 












e.aj* 1306- 1 




- 


- 


- 




E.ayS 








~ 






+ 


-1- 


4- 


4- 




E.ix>ii 1303-2 


+ 


+ 


4- 


-fr 




E,coU '30&-3 










^^''>A'j^H''>■^ 


E,co// |310-2 












G,oofi I31D-3 










E.coti *3lO~4 

: 1 












E^coii |310'5 












E.cofi t3n-1 












e.co// {3n-2 






- 






e,cofi |3U-3 


+ 




4- 


+ 


fc',Co/f t3n-4 








. 

4- 


iz.cott ]3l1-5 


4- 


*^ 


4- 


£,coV j3t3-l 




-f* 


4*- 


4- 




E.coii »3t3-2 












£cd// |3t3-3 












5.CD/r (313-4 












e,co{i *313-5 












E,coA J322-4 


+ 


4- 


+ 


4- 




E.co/t t324-t 


4- 




4- 


■h 


mm. 


Ecoi? J324>2 






•f 






eco// ,324^3 












E,co(l t324-4 


+ 


+ 


4- 


+ 




H.c»Jf [324-5 












£.ooS t328't 


+ 




4- 


+ 




S.co/r 1329-1 












e^coff {32^2 












E.coti (334-1 


4- 


4- 


4 
4 


1- 


G.co/f '334-2 


4- 


4- 




e.cob [334-3 


4- 


4- 


+ 


4- 


G,co// (334-4 


4- 


4- 


4* 


+ 




e.co/i ^334-5 


4- 


4 


4- 


4- 



55 



78 



EP 0 556 504 A2 



Table 27 



10 



75 



20 



25 



30 



35 



40 



45 



50 









.x-:-:N0.>:^:: 






mm 






- 








j'i J*: /i.x 


: £.co// t330-5 




- 


- 












- 






; £.co/f (287-2 












COO// 








- 


.:::::;.-vJPV>:;:;: 


: Scoff J287-4 








- 




' £,coti 1 20 7-5 








+ 












* 


tz.COtt jJ4 4*2 






* 


* 






















* 














rr»/f n /I K_ t 






* 












* 




C.COff jJ4t>-v> 










C.COff iv>4b-4 








• 










- 


- 


vy. O f O :-.;- 


H-CoA' j 34 8-1 


-*- 




+ 






S.coti 1340-2 






- 


- 


S-CoH J340-3 






- 


- 




B.cxyH i34e-4 




- 








E.oon 1340 5 














- 








E.coti t3S2-2 












Eco// [352-5 












&CO// |3S7-1 


+ 


+ 




+ 


e^coJi 1357-2 










EcxV/ J35a-1 










E.coU {350-2 










6- CO// *358*3 












Eco// |36t-3 




+ 


+ 




e.co// 136 1 -4 












e.co// *361-5 










"395"': 












6. CO// t3S3-4 




+ 






e.co// »3e3-5 




+ 


+ 






E-CoH ,364-1 










Eco// »305-t 


+ 






+ 




E.cxyti [385-2 


+ 




+ 


+ 




£co// |385-3 


+ 


+ 







55 



79 



EP 0 556 504 A2 













■ :;: : v::: .- : (SUftm MO.). 








■ A A r**^ 

: . 


tz.cott 


I- 






4- 




fc.ct)// [305-5 






+ 






E.colf 1 392- 1 












G.cof/ f302-2 




* 






■:;;:';VlUi>:;::; 


fz,cofi J392-3 












E.cofi |392-5 






















:>:-:■ AAA 


tz.COit 1 402-2 










::;:;:.ff;V^:.:*:>: 


tLCOtl MO<i-J 










'>:-:■ .^T- : \ ■ :' >■ • 


tZ-COft '♦Ut'A 












tz.COn ^A\j£.'0 


'—z — 










tz j-^nii I x/^n 0 
tuCOff l4Uy-/: 










■:-::/T;t..O.M.;:; 












:-:-:-;-7t.-*:-7T^:'>:- 










' — ^ 
















c — l^f^/f r ^1 t / 1 








_ 












- 












- 


P mti *4 17-/1 
cr.t-*J'* J** 1 / f 


- 






_ 




/-rt// i jrt 1 "7 » ^ 












C- Ct7*l ' *♦ 1 H 






- 






Frail ^4?t-? 








_ 

i _ 




&co// (421-3 












n.coU *4?9-3 








» 


f.co// [429-5 


+ 


+ 


+ 






&CC?/; . 1430- 1 


4- 


-1" 




+ 




*430-3 










t?;:;:i42aiv; 


6. CO// 1 433-1 












e.coil 1433-2 


+ 




+ 


+ 




6xo/^ j 433-3 


W 




w 






Eco// |433-4 












£co/( l434-t 












&CO// [434-2 












e.cc/( 1434 -4 


4- 




4- 


+ 




M34-5 


w 










e,coU [44 M 




-1- 


-I 


— ^ 




Eco// (406-3 












Eco// UO6-4 












Ec5C7// [486-5 










Ecx;^/ 1490 2 









80 



EP 0 556 504 A2 



Table 29 



10 



15 



20 



25 



30 



35 



40 



45 



50 





-4 












- 


- 


~?\^']~: 








; (513-2 




- 


- 


• 




. £co// IST3-3 




- 


- 


- 




£co// [513-5 




- 




- 




£co// (514-1 








- 


'"■'1 '/tTT^ 
446- -V 


E.coft* 1514-2 






- 


- 


- rr^ — 


£ocj// j514-3 








- 


"^'^ rt"^ 

■ 448 

< 449::;::: 


e.oolf 1514^5 








* 


£cofr* j5M-4 








*■ 




Eooti (524-2 








* 




£cc// f 524-5 




- 




- 


£coA J 530- 2 










::-.;;.^4tK?::::.;- 


G.cofi {530-3 








• 


Eooli >530-4 




- 


* 




'vX"i " 


too// |530-5 










5.00// 1531-3 








- 




EcoJf *53&-1 

: \ 




- 


- 






E.cott j536-2 






+ 






ecotf 1536-5 


+ 




-t- 






e.coli »554M 




* 


- 


- 


£co^ ,554-2 












E-CoH 1554-3 










Eco6 '554-4 










.;::-:'/t6/1.v': 


Ecotf ,554-5 












E.coff 1568-1 












£co// [568-2 












E.ootf [568-4 












£cotf t568-3 










l>J7:fe 


£cxj// [578-1 










£co// |578-2 










£coft* (578-4 












E.cofJ [578-5 










T?r73^ 


£co/y 1590-1 






-f 


+ 


£coft '590-2 


+ 




■h 






£co6" ,590-3 












£oo// f590-4 




-t- 








E.cofi |590 5 












Ecorf ,59 M 












£c5o/; 1591-2 












E.cafi [591-3 











55 



81 



EP 0 556 504 A2 



Table 30 

5 



20 











































EcxyQ 














E.COU 












ii'ssi 


EcaS 


1 599-1 
























mm 




1599-3 










mm 


EcoH 


{599-4 










mm 


Ecoft 


(599-5 












EcoH 


»603-4 










iilP 


Ecoff 


[604- 1 












E.cofi 


I604-2 












E.cofi 


'604-3 
—I 












EcoH 


,617-1 











30 



35 



40 



45 



50 



82 



EP 0 656 504 A2 



10 



Table 31 



75 



20 



25 



00 



35 



40 













.•.vj'.;,*>i.v.-.':;:if- 


&3dmjs cereus 


ATCC 14579 








• ;>• 5: 


Badilus $ubi3{s 


JCM1465 










Staphyiococojs auveus 


JCM24t3 








4 i-"" 

.;>->:>.'. 


Staphyiococcus epidorm/dis 


JCM24I4 










SalmonoHa (yphtmurtum 


IFO 12529 










Sainionofis enieritidh 


tF0 31S3 










Cfostridium perfringens 


ATCC 12917 










Vfbfio choterae 


ATCC 25872 










Vtbfh choierno typa Ogawa 


ATCC 9458 










Vibna d-ioiorao type fnaba 


ATCC 9459 










Vibrio Htrviniis 


JCM3752 










Cnmpyhbnctcf jojuni 


JCM20ia 








Carnpyiobscfer coff 


JCM 2529 










coH 


JCM 1649 










Yersinia onlorocoiiiica 


ATCC 9610 










StgoUa dysentofiao 


A1CC9361 










S/'geffa Hoxnori 


ATCC 29903 








mm. 


Sigeila sonnei 


ATCC 29930 










&3Ctervides flagiff's 


ATCC 23745 








wm 


B&cfemldes vulgatus 


JCM 5826 










Enterococcus feacaHs 


JCM 5603 










Klebsioita pneumartiso 


JCM 1662 










Proleus wtgaris 


JCM 1668 










CftrobaclQc {reundii 


ATCC 33 128 










Strep tococcxjs pyogenes 


ATCC 12344 










Slreptococcus pnoomonfaa 


ATCC 33 400 









45 



50 



55 



83 



EP 0 556 504 A2 



Table 32 



5 



70 



75 



20 



25 



40 





•:•:•»:■ >:-::o>:-»y>:,>>:-:'»x:v.:ri\-i 






t> 




ATr*r^ iTioi 








.•5::i::-.<tQ;.'i:>;:: 


f-^mt^HK mi t/fj />/// < 


A ICC 










Neisseria gononheae 


ATCC 19424 








mm 


Neisseria merrfngittdts 


ATCC 13077 










Usieria monocygones 


ATCC 15313 










Lactobadflus addopivUus 


JCM 1132 










BHidotfSCiOiium adoiascents's 


JCM 1275 










fusobadertvm nude a turn 


ATCC 25566 










Propiobaciorium acnes 


ATCC6919 










Voi/fonofta atypica 


ATCC 17744 










Pseudomonas aeruginosa 


IFO 12660 










Corinobacfodum dipht/ieriae 


JCM 1310 










Poptostroptococcus anmtx^bit 


AlCC 2733? 










liuiuan piaccntat UNA 












V.ctKffema Of ctx ^ 


PB 1 










V^chofamo 01 cix 


SGN 7277 








V,ciio/omo Oi c/x - 


1094-79 










V.choiornoQ} clx ^ 


E9120 










V.ciKfiome OI cue v- 


E506 








iHr-fi^::;:::. 


V.cJ^oierQe O} ctx -h 


PB 17 








V,ciK>iomo OI ctx ' 


6tH-no 










V.cfK}(arao OI dx -h 


6UM51 










V^choterae OI ' dx - 


56H-n8 










Vxiw/emeOI dx - 


56H.1 19 










G.co/t 


HB-tOl 









45 



50 



84 



EP 0 556 504 A2 



Table 33 



5 



70 



Primer combination 



25 



30 



35 







; 






-:;-:!*sTii;-:V 


>:->*Srp>::. 




eve 










E,cof{ 


jWHOl 


















E.caU 


|Wl<02 










+ 








E.ooii 


*WH03 










+ 










{\A/| I04 




















IWH05 


















E^coJi 




















E^cx>il 


|WH07 






- ! 












E.cx>il 


*WH08 














+ 




B^aoJi 


(WViOO 




4- 












mmm 


ELcoJi 


iWJHOtO 




-4- 


+ 












E.cx>Ji 








+ 














|WHOt2 




















JWHOt3 










+ 










|WHOt4 




















»WHOt5 


















E^cx>/i 


,WHOl6 


















E.ooii 


IWH017 


















E.cx>/t 


[wHOte 




















I WHO 1 9 




















[Wt^O20 
















mmm 




|WH021 


~i- 




-1- 




+ 










tWH022 

— J ^ 








4- 


+ 







45 



50 



85 
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Table 34 



5 



P r iine r c omb i n a t io n 



75 



25 



30 























C V ^ 1 








'>:::;.:<.Ot 
























IWIH024 




_ 












:::4:2S:-::.g. 




Jw»H025 




_ 
















|W>^026 


















E.coit 


^WH027 


- 


- 










_ 




£.co/i 


,WH028 


1- 




+ 










V::;V29;:;f: 


E.co!l 


IWH029 






+ 












£.aofi 


|WH030 


+ 




+ 














rwHoat 




















{WH032 




















|VVH033 




















«WH034 


















E.cx?ff 


IwH035 


















^cotf 




















B.ooIi 


jwH037 




















IWH038 
















'39 


E.coU 


|Wlt039 








-4- 












tWl io^o 


















£.coIi 


^WH041 


















E,caii 


{wH042 

























































40 
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Table _35 

5 



P r i me r comb i n a t i o n 



20 



30 



35 







^ ________ 


























tWH045 












X ■ — — 








jWl^046 


- 


















tWH047 


















EjQofi 


fWH048 


- 






- 












|WH049 


















ELcoft 


IWHO50 




















• JwHOSt 


















Ecofi 




















Ecoii 


|Wt-i033 


















Eaoil 


,WI-1054 


















Ecali 




















Ecotl 


{WH056 


















Ecoii 


IWH057 


















Ecoti 




-t- 
















Ecxyi! 






















*VVHO60 


















Ecx>II 


|WH061 


















Ecxyii 


IWH062 


















Ecx^i 


■JwHoea 




















e.coii 


jWH064 


















.::K;.55;::::>: 




jWH065 


















E,con 


'WH06S 






- 


■■■ 









40 
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Table 36 



Primer combination 



20 









: 




■'■"I/O*' *• *■ 








eve. 








e.co5 ;WHC67 


- 










t- 




£cof IWH063 


— 




4- 






























E.cxtS \WH070 






^' 






























£,coA tWH072 


















Ecoif IWH073 






> 












e.cotf lwH074 


















B.coS IWH075 


















E.cxji jWH076 


















e.coS iWH077 
















£.oojr <wH07a 




- !< - 












E.co^ {wH079 


















E,cog twiioeo 


















e.co6 JwH081 








+ 










E.cob' IWH082 


















E.coH |WH083 






\ 










::::r'-:a4.;-:: 


E.coif |WHOa4 


















E.coS ' *WH065 


















E.oos [wHoae 


















e.ootf IWH087 


















: E.CO& JWMOOO 






i 









40 



45 



50 



88 
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Table J37 

5 



Primer combination 





mmm 


J 






















e".coir IWH089 


- 










- 






E.ooS [WHO90 


- 


- 








- 






£cof jWHO^t 






* 












£.coif IWH092 


















E.OQ6 [WH093 


















E,caf IWH094 


















Ecai JWHOOS 


















E.cofi iWHOOS 


















E.coi ^WH097 


















£,coh' (WH09S 


















E.cok' rWHO^>9 


















E,cxjS [\Vt-lOlOO 






f 












EcoS iWHOtOt 


















&oo4 Jwnoio2 


















e.coit- iWHOl03 


















E.coS *WHOl04 


















E.coB ^ WHO (05 






4- 












EcoS . tWHOlOG 


















E.cok' ;WHOJ07 


















S.cof 1 WHO 106 


















E.coH jwHOtog 


















E.cali I WHO no 
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Table 38 

5 



Printer combination 



75 



25 



30 









I i 








1 #*»-^>^|>^ 










t..fc-t/(r 'VVr7V_/| f 1 


- 1 - 


i 




- 






-;->-*:.<?.' >i» 


c.ojfl (WHO 112 






\ 


- 


- 






yy V-.;: 1 > t O <->:- 


£.cx?if IWHOti3 








- 


- 






>: >:;:-';>{;:* 5>;;;;^ 
.-:':- ;:¥:^ l::t cTf^ 


£.03^ [wiion4 


















EcoJf iWltOttS 


















tz.coR 'VYtTOl 16 


















E.COS ,VVHOll7 


















Ecof iWHOlia 


















E,coi J WHO no 


















E.coS IVVHOt20 


















e,€x>S f WHO 121 


















£.oo4' |WhK>1Z2 










+ 








Ecof *VVHOJ23 


















E,cv6 ,WHOt24 


















£.cof 1 WHO 125 








4 










E.cof 'who 126 




- 


_ 












E,cofi 1 WHO 127 


















E.coH 1 WHO 1 28 


















E.con ' *WHOl29 


















eico// {who 130 








+ 








J:,,: 131;:^:;:: 


E.coli 1 WHO 131 


















E.coti |WHOl32 


4- 




+ 













40 



45 



50 



65 
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Tabl^ 39 

5 



Primer combination 



75 



20 



25 







/:\;.:X::v>:<:|::v;: 


_ ^ ^ 


s>r/o:;:;:.x;: *■ 




-*-:-•■:• ST jr:'>x 


:':-:-;>^7P..y::-: 




lJ^ V ^ j 










£.cofi 


tWHOt33 






- 




- 


— 


- 




£.coH 


*V/HOt34 






+ 






- 


- 


■:■::;:;>>: t\9^C>.:::x 


E^coff 


|WHOI35 




















1WH0135 


















E.coli 








































Ecoff 


JWH0139 


















Ecofi 




















E.cotf 


* WHO! 41 






.. . 












E.coU 






+ 










+ 




E,coii 


IWHOM3 


















E,con 


jwHOl44 


















S.coli 


lVM^Ot45 




















JWHOt46 






t 












E^cod 


tWHOi47 


















E.COU 


tWHOt4a 


















E.colt 


jVVHOt49 
















.:;:v:::i50^:;: 


Ecofi ' 


IWHO150 


















E.cx>li 


|WHOt51 


















Ecoti 


m\0\52 


















E,coU 


'WH01S3 










■t- 








E.coU 


tWHOl54 
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50 
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Table 4^0 

5 



10 



Primer combination 







J _ 






C-f-cw^ 'WHU155 
£co// {wnotSS 
^.co// (WHO 157* 
Eco// {WHOI58 
f.co// rWHOl59 

£co/? *WHOl52 


- 






* C V 


+ 




- 


:-:::i:itJ65:V:: 

'*;:::;;-17;i-i:^ 


Ecotf JwHOl63 
E.CO// tWHOt54 
£co// JWHOteS 

£co/i AVHOtGS 
Ecoli IWHOt69 
Ecoti {WHOl70 
£co// tWHOl71 
J Wire 1 72 






+ 


-*- 




t- 






^^.oo// t^lOl73 


















Ecoli tWHOt74 
EcoU {who 175 


















£co// IWl-tOl76 
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Tabie 41 



Primer combination 









^ } ~ 










i-c'Q-:V;ii^f eve. 1 A^e 








Ecofi }VVH0177 


* 
















E.co/i iWHOt7a 


- 










4- 






Ecoli ^WHOl73 
















wmm 


£co// iwi-ioiai 

Ecoif {WH0IB2 


















£co// lVVHOt83 


















E.coJi {WH0184 










1 








eco// tW>!Ot85 








4- 


i 








Hco// <WHOl66 














MWm 


Hco// JwiiOt87 


















Scotf IWH0188 


















Bcali {WH0IB9 


















Bcotf iWJIOlOO 


+ 
















£-co// jWMOtai 














t 




E,ooit |WH0192 


















£(X>/? t.WH0t93 


















e.ooS lwHOl94 


















£.coii IWHOt95 


















E.coit jWHOlQS 






+ jj 












S,ooS {WHO 197 
















E.cart iwHOiga 















93 
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Tcible 42 

5 



Pirimer combination 



15 



25 



30 







^ J _ _ 






':•>:;> :ST(v 




i r 4L 















1 




' .- 


- 




tWHO200 












— 


- 


mmm 








4- 


+ 


4- 






£cotf 121-2 2 






4- 


! + 


4- 








E.colt [21-2 3 






•h 


4* 


+ 






mom 


£.oof |2t-2 4 






■h 


4-' 


+ 








fz.coS }7 C 2 


















£oof |7-6 3 


















E.colt 17-6 4 
£.034' [a-4 t 


+ 




4- 












£-00** ie-4 3 








4- 


4- 








E.coS '8-4 4 








4- 


4 








E.cok |5-1 a 


















£.ooff tS-M 


















£,oo4' [7-5 3 


















E,co6 J 7-5 6 


















Eoojf J7-5 8 
















E-CoH ■ . 12-15- IG 1 


















d.ool/ J2*l5-t6 3 


















E.ooS i28-tO 3 


















E.coli *28-10 4 


















£cOif [9-126 

















40 



45 



50 
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Table 4 3 

5 



Primer combination 



20 



35 



36 









T i~ __ „ 




£ coii 

E.coli ^2-9-21 4 
E.cnif H4-13 






- 
- 


*3 — 

>i\ C V ^ 

- 
- 
- 


1 Jive 
- 


- 
- 

- 




- 




f.ootf Jl4-}4 

15-1 1 
E,co& [s-t 2 
S.co* |J3-t3 
E.coS ' h3-1 5 
E.coA" J 13-2 1 
Eootf ! 13-2 2 
E.coH jl3-2 3 
£.ciojf 113-2 4 


















Eco& ^4-15 
EcoS |14-16 


















(z^coS ^9-1 2 2 


















E^coi j9-l25 


















EcoS 113-12 


















E.coS ji3-1 1 


















E.cofi \22S-2 






-1- 




4- 







40 



46 



50 
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Table 44 

5 



70 Primer coinbina.tion 



75 



20 



25 



30 



36 







? r: — :i — ■ 












'I V 




Eooff *225-3 














£lct)^ |225-5 
















E.coif »229-t 
















EcoJ? {229-4 
















^co8 1230 Z 
















E.coS [230-5 




































Ecoli *232-3 










— 








Eco// {234-1 


















E.coS t234-4 


















E-c»/£ j235- 1 


+ 
















E,coH 1235-2 


-f 
















£co/f ^238.t 
1 


















E^colf ,230-2 


















E.co// » 236-3 
















acofi {230-4 


















£co// 1240-3 


















Ecxjfi [245-t 


















/Icb// 1245-2 






4- 




-f- 








£co/; * 245-3 


















i 

Ecotl ,245-4 


4- 
















Ecolf » 245-5 

















40 



46 



50 



96 
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Table 45 

5 



Primer^ combination 



75 



25 









) 


- •■ - 
































1 


+ 


+ 








S,coft 


J 252-3 






— — . % 


- 


- 

- 


- 
- 


- 
- 


)t;-.p.Q 


E.coii 

(Lcafi 


1 252-4 
* 252-5 
J 254-2 








- 


- 


- 
- 


- 
- 


mmm 


Ecoif 
£.coIi 


J 257-1 
J 257-2 


















Ecoii 


; 257-3 
|25/-i 


















E.coii 
E^cofi 


* 259-1 
{259 2 


















Ecoti 


1259-4 


















E.cati 


j259*5 


















Ecoti 


I2SO-2 






i 












Ecoti 


j260 3 






i 












E,coii 


|260-4 






— I — ! 












E,coli 


<260-5 






i 












E.coH 


. [261-1 






i 












E.coH 


t261 2 
















m>B6M 


E. coir 


J26t 3 

















40 



45 



60 
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Table 46 

5 



Primer combination 



70 



20 



25 



35 







T 


Ho;!:::;:!:: :!:!;::!:!:i!^;i;:iy::::^ 






i«:-!i»5t>V 












E.coti i2G4-l 




- 


4- 




4- 






5.co/i j 264-2 




- 






4- 








jE.co// (254-3 


-1- 


- 






4- 


- 


- 


S>5i2;yO!:::i:- 


Eco/l 1264-4 




- 


+ 




4- 


- 


- 




Eco// j2G4-5 






-t- 1 












Eco/y I2GG-1 






+ 1 


4- 




Eco// |26&-2 






+ 1 




4- 








£co/i 1 266-3 














4- 




Eco/; ^266-4 










4- 








E.coti j 269-2 


















Eco// I28t-1 


















Eco// J 20 1-2 






+ 












Eco// |20t-3 






+ 


4- 


4- 






■i;i>3oa!:i 


Eco// '281-4 








+ 


+ 








Eco/f 1 28 1-5 








4- 


4- 








Eco// »202-3 


4- 




> 


-1- 


4- 








Eco// J 202-5 






+ 


4- 


4- 








Eco// 1285-1 


















Eco// J 285- 2 


















Eco// 1285-3 


















Eco// f 205-4 


















Eco// (285-5 

















40 



45 



50 
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Table_47 

5 



Primer combination 



75 



25 



30 









■ _j _ 












C V ^ 




T t -f^ 


<3 -A. i> 




e,con 


r 285-2 


















Ecolf 


(288-t 


















E,coft 


1 288-2 


- 
















Ecoff 


|288-3 


















E,cotl 


<28B.4 








+ ^ 










Scofi 


{288.5 


















Ecoti 


1289-3 


















Ecof{ 


}292*1 


















Eco/i 


1292-2 


















E.ooli 


[292-5 


















E.cxyft 


|294'2 


















Ecaii 


»294-3 


















Ecx^n 


[294-4 


















E.ooft 


1294.5. 


















E,coH 


[297-2 




















E,cotf 


»297-3 




















Eooti 


^297-4 




















EcoW 
E,coit 


|297-5 






































E.00U 


}306-3 


















EcxDit 


1309-1 
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Table 48 

5 



Primer combina tion 



15 



20 



30 



35 







! :->■« ::>: b 


" ) " ~ 












^ X 






LZ.LUlt ^-jUz^^^ 






4- 


- 


- 






' 

-:.:-:-.v?O.C.:->:;: 


tr.coft (ouy-3 



















E,coU *3ia-2 
































E.ootf 131 0-4 


















£aj/r {310-5 
















037^1 




















£.00/? '31 1-2 








1 - 








cg339.::;i 




















e^.a3ff »31t-4 


















E.coii J3n*5 


















e.oo// I3l3-t 




4- 


-*- 






























E.oa/i J313-3 
















V 34.5 <> 


E.co/r ^313-4 


















E,cotf l3t3-5 


















5.co/f <322-4 
















:::340.-v 


E.oj// . [324-1 * 






4- 










-:349/. 


Eoo// 1324-2 


















B.coti |324-3 


















5.cotf t324-4 


+ 








+ 






=352.- 


£cotf *324-!> 










— ■—■ — — 







40 



45 



50 



55 
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T^ible 49 

5 



Primer combination 



20 



25 



35 







) " - ■ ■ 


















J 32 8-1 


•* 


- 


- 


- 


- 


- 


- 




E.cofi J329.t 


- 


- 


- 


- 


- 


- 






£co// {320-2 


- 








- 






£.00// 1334- 1 






4- 








4 




Ecoit j334-2 














t 




£cw// |334-3 






+ 






t 


4- 


:::|a59M 


£co/i |334-4 




4- 


4- 






T 


4 




F.co// {334-5 












■t 


4 




E.oo// i339 2 








1 ■ 










S,coti {339-5 


















5.cr3/? 1287- 1 


















E.coti j287-2 


















£co// (287-3 


















£c;o// t287'4 
















E,coIi [287-5 








4- 


4- ] 








£co/i t344-t 
















:i369i: 


5.ooft' J344-2 










1 








E:oo/f t344-3 


















S.co/f *344-4 


















Ecotf |344-5 


















5.coZf »346-l 


















£,coH J34&-2 
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45 



50 
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Table 50 

5 



Primer combination 



75 



20 



30 



35 











1 




















G.coti 1346-3 




- 










- 






- 


- 








- 






E.cofi 1354-5 


- 


- 






- 


- 




WMm 


E.coli *3A8-t 


















E.cxfU J34B-2 


















E.cott mo-3 


















E.cofi [34a-4 


















E.coiT (348-5 


















+ 










+ 








Eco/i t352'2 


















£ca// *352-5 
















e,co/l J057-I 


+ 




+ 


+ 


+ 








£co// 1357-2 


















£co/i J358-1 


















G.coff |350-2 
















mmom 


flco/f *358-3 


















Eco// (36 1 -3 


















Eca/t t36t-4 


















£cd// [3G1>$ 
















Eco/i 1366^ t 










-^ 








£cd// [383-4 
















£00// 1 383-5 
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60 
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Table 5 1 

5 



TO 



Primer combination 

r 



75 



30 







> 


..iVo-;.:-;':': '5 


-:-'V:-:^V:::*>x?;;(^****^-^^ 






























£.coti ,365-1 


















E.co// »3a5-2 




































£,coli |3a5-H 




































Ecoti |302-t 


















Eco/i J392-2 


















£co// |392*3 


















Ecoti i392'5 


















£co// j 402-1 


















Ecoif (402-2 


















£co// *402-3 


















£co// (402-4 


















E.coli t402-5 


















eico// {40^2 


+- 




-*- 












Ecoft 1409-3 


■4- 




+ 












e.co// J 400-4 


















£.£:o// 1409-5 


+ 






+ 








1:416:::::: 


EcaU *417^t 


















£.co// (417-2 
















•:^18":< 


Eco/i 1417-3 

















45 



50 
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Table 52 



5 



10 

Primer combi nation 



75 



20 



25 



30 









) 




;;;; - ( ^ *<» *«t > 


rrr!*.:-:-: 










- 




4- 


- 




-1- 


+ 






E.cofi 1417-5 




- 




-4- 




— 


- 




E.cofi U\2A 




- 


+ 


-f 


4- 








G.coii 1 42 1-2 




- 




4- 










E.coii * 42 1-3 


+ 




+ 


4- 










£co// J423-3 


















JEco// 1429-5 


















E.coii [430-1 


















Eco// I430-3 


















Eco// U33-I 
1 












4 


4 




£co// 1 433-2 














■ t 




EcoH M33.3 
















mmm 


£:ca// [433-4 


















e.cx>ii 1434-1 
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An oligonucleotide which is complementary to nucleic acid which comprises a target sequence 
encodmg the thermostable direct hemolysin-related hemolysin gene type 1 or type 2 (trhl'trh2 9^00) 
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Vibrio parahaemolyticus, said oligonucleotide comprising a sequence selected from among the se- 
quences: 

(5') d-GGCTCAAAATGGTTAAGCG (3^ (a: SEQ ID N0;1) 
and 

5 (5^) d-CATTTCGGCTCTCATATGG (3') (b: SEQ ID N0;2) 

or from among the corresponding complementary sequences, 

2. An otigonucleottde which is complementary to nuc\e\c acid which comprises a target sequence 
encoding the thermostable direct hemolysin gene (tdh gene) of Vibrio parahaemotyticus , said 

70 Oligonucleotide comprising a sequence selected from am^g the sequences: . ~ 
(5') d-CGATCTGTCCCTTTTCGTGC (3') (c: SEQ ID NO;3) 
(5') d-CCAAATACATTTTACTTGG (3') (d: SEQ ID N0;4) 
(5*) d-GGTACTAAATGGCTGACATC (3*) (e: SEQ ID N0;5) 
and 

76 (5') d-CGACTACCACTCTCATATGC (3') (f: SEQ ID N0;6) 

or from among the corresponding complementary sequences, 

3. An oligonucleotide which is complementary to nucleic acid which comprises a target sequence 
encoding the thermostable dkeet hemolysin gene type 1 (trhl gene) of Vibrio parahaemolytrcus. said 

20 oligonucleotide comprising a sequence selected from among the sequencei* 
(5') d-GGCTGAAAATGGTTAAGCGG (3') (g: SEQ ID N0;7) 
and 

(5') d-TGGCGTTTCATCCAAATAGG (3') (h: SEQ ID N0;8) 
or from among the corresponding complementary sequences. 

25 

4. A method of detecting Vibrio parahaemotyticus in a test sample by selectively amplifying a target 
nucleotide sequence using, as primers for chain extension reaction, at least one pair of oligonucleotides 
each defined in claim 1 , 2 or 3, said method comprising 

(a) hybridizing the primers to the target sequence occurring in the single-stranded form in the 
30 sample and causing chain extension by the polymerization reaction involving four nucleotide 

triphosphates (dNTPs)» 

(b) separating the thus-obtained double-stranded target nucleotide sequence into single strands^ 
each complementary strand being capable of functioning as a template for chain extension reaction 
involving a complementary primer, 

35 (c) repeating the chain extension reaction involving the primers, separating primer chain extension 

products from the templates and hybridizing with primer molecules thereby to amplify the target 
sequence, and detecting the thus-amplified nucleotide fragment and 

(d) judging, based on the detection result, whether the sequence to be recognized is present in said 
sample, 

40 

5. An oligonucleotide which is complementary to nucleic acid which comprises a target sequence 
encoding the heat-lrable toxin (LT) produced by toxigenic Escherichia coli. said oligonucleotide 
comprising all or part of a sequence selected from among the sequences 

(5') d-CCCAGATGAAATAAAAGGT-(3') (a: SEQ ID N0;9) 
45 (5*) d-CCTGAGATATATTGTGGTG-(3') (b: SEQ ID N0;10) 

(5*) d-ACAAACGGGCTTTGTCAGATAT-(3^) (c: SEQ ID NO;11) 
(5*) d-GTTATATATGTCAACCTGTGAG-(3*) (d: SEQ ID NO; 12) 
and 

(5') d-ACCGGTATTACAGAAATGTGA-(3') (e: SEQ ID N0;13) 
50 or from among the corresponding complex sequences. 

6. A method of detecting toxigenic Eschenchia coli in a test sample by selectively amplifying a target 
nucleotide sequence using, as primers foFchain extension reaction, at least one pair of oligonucleotides 
each defined in claim 5, said method comprising 

55 (a) hybridizing the primers to the target sequence occurring in the single-stranded form in the 

sample and causing chain extension by the polymerization reaction involving four nucleotide 
triphosphates (dNTPs), 
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(b) separating the thus-obtained double-stranded target nucleotide sequence into single strands, 
each compiementary strand being capable of functioning as a template for chain extension reaction 
involving a complementary primer, 

(c) repeating the chain extension reaction involving the primers, separating primer chain extension 
5 products from the templates and hybridizing with primer molecules thereby to amplify a target 

sequence, and detecting the thus-amplified nucleotide fragment, and 

(d) judging, based on the detection result, whether the sequence to be recognized is present in said 
sample. 

10 7. An oligonucleotide which is complementary to nucleic acid and which comprises a target sequence 
encoding the human thermostable enterotoxin (STh) gene or porcine thermostable enterotoxin (STp) 
gene of enterotoxigenic Escherichia coli said oligonucleotide comprising all or part of a sequence 
selected from among the sequences 

(5') d-TGTAATTTTCTCTTTTGAAGACTC-(3') (a: SEQ ID NO; 14) 

IS and 

(6^) d-ATTAC AACACAGTTC ACAGCAG-(3') (b: SEQ ID NO; 1 5) 
or from among the corresponding complementary sequences. 

8. An oligonucleotide which is complementary to nucleic acid which comprises, a target sequence 
20 encoding the human thermostable enterotoxin (STh) gene of enterotoxigenic Escherichia coli, said 

oligonucleotide comprising a sequence selected from among the sequences 
(5*) d-CCTCAGGATGCTAAACCAG-(3') (c: SEQ ID NO; 16) 
(5*) d-AGGATGGTAAACCAGTAGAG-(37 (d: SEQ ID NO;17) 
and 

25 (5') d-AATTGACAGCAGTAATTGCTAC-(3') (e: SEQ ID NO; 18) 

or from among the corresponding complementary sequences. 

9. An oligonucleotide which is complementary to nucleic acid which comprises, a nucleotide sequence 
encoding the porcine thermostable enterotoxin (STp) gene of enterotoxigenic Escherichia coli, said 

30 oligonucleotide comprising a sequence seJected from among the sequences 
(5') d-TCTTTCGCCTCTTTTAGTCAG-(30 (f: SEQ ID NO; 19) 
(5') d-GTCAACTGAAT0ACTTGACTC-(3^) (g: SEQ ID NO;20) 
and 

(5') d-T0ACAGCAGTAAAATGTGTTG-(3') (e: SEQ ID NO;21) 
35 or from among the corresponding complementary sequences. 

10. A method of detecting STh- and/or STp-producing Escherichia coli in a test sample by selectively 
amplifying a target nucleotide sequence using, as primers for chain extension reaction, at least one pair 
of oligonucleotides each defined in claim 7, 8 or 9, said method comprising 

40 (a) hybridizing the primers to the target sequence occurring In the single-stranded form in the 

sample and causing chain extension by the polymerization reaction involving four nucleotide 
triphosphates (dNTPs)» 

(b) separating the thus-obtained double-stranded target nucleotide sequence into single strands, 
each complementary strand being capable of functioning as a template for chain extension reaction 

45 involving a complementary primer, 

(c) repeating the chain extension reaction involving the pr(nr>ers, separating primer chain extension 
products from the templates and hybridizing with primer molecules thereby to amplify the target 
nucleotide sequence, and detecting the thus-amplified nucleotide fragment, and 

(d) judging, based on the detection result, whether the sequence to be recognized is present in said 
50 sample. 

11. An oligonucleotide which is complementary to nucleic acid which comprises a target nucleotide 
sequence encoding the gene (entA gene) for enterotoxin A produced by Staphylococcus aureus, said 
oligonucleotide comprising a sequence selected from among the sequence^"" 

55 (5') d-GTGTGAATTGCAGGGAACAG-(3') (a: SEQ ID NO;22) , 

(5') d-CTTTTTTAGAGATCATT0GTG-(3*) (b: SEQ ID NO;23) , 
(5') d-TAGATTTTGATTCAAAGGATATTG-(3') (c: SEQ ID N0;24) , 
(5*) d-CTTATTCGTTTTAACCGTTTCC-(3^) (d: SEQ ID NO;25) , 
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(5') d-AACACGATTAATCCCCTCTG-(3^) (e: SEQ ID NO;26) , 
(5') d-TCGTAATTAACC6AAGGTTCTG-(3*) (f: SEQ ID NO; 27) . 
or from among the corresponding complementary sequences. 

12. An oiigonucleotide which is connplementary to nucleic acid which comprises a target nucleotide 
sequence encoding the gene (entB gene) for enterotoxin B produced by Staphylococcus aureus, said 
oligonucleotide comprising a sequence selected from among the sequences"™ 

(5*) d-AAATGTATAGATCAATTTCTATAC-(3') (g: SEQ ID NO;28) , 
(5') d-AATTATGATAATGTTCGAGTCG-(3') (h: SEQ ID NO;29) . 
(5*) d-TTCeCATCAAACTGACAAACG-(3^) (i: SEQ ID NO;30) , 
(5') d-CATCTTCAAATACCCGAACAG-f3*) Q: SEQ ID N0;31} , 
(5') d-CGAAATAGTGACGAGTTAGG-(3') (k: SEQ ID NO;32) , 
(5*) d-TCATAGCAAAAGCTATTCTCAT-iS*) (i: SEQ ID NO;33) , 
or from among corresponding complementary sequences, 

13. An oligonucleotide which is complementary to nucleic acid v^hich comprises a target nucleotide 
sequence encoding the gene (entC gene) for enterotoxin G produced by Staphylococcus aureus, said 
oligonucleotide comprising a se^ence selected from among the sequences 

(5') d-TCTGTAGATAAATTTTTGGGA'(3') (m: SEQ ID NO;34) , 
(5^) d-AAAATTATGAGAAAGTGAAAAGAG-(3') (n: SEQ ID NO;35) , 
(57 d-ATGGATGAAATTACTATGTAAAC-(3'> (o: SEQ ID NO;36> , 
(5') d-GTAGGTAAAGTTACAGGTGG-(3') (p: SEQ ID NO;37) , 
(5*) d-TATAAGTACATTTTGTAAGTTGC-(3') (q: SEQ ID NO;38) , 
(5') d-GATAGCAAAAAGTATTGCCGTT-(3') (r: SEQ ID NO;39) , 
or from among the corresponding complementary sequences. 

14. An oligonucleotide which is complementary to nucleic acid which comprises a target sequence 
encoding the gene (entD gene) for enterotoxin D produced by Staphylococcus aureus, said 
oligonucleotide comprising a sequence selected from among the sequences 

(5^ d-AAAATCTGAATTAAGTAGTAGGG-(3*) (s: SEQ ID N0:40) , 
(5') d-ATAGGAGAAAATAAAAGTACAGG-<37 (t: SEQ ID N0;41) , 
(5^ d-CTTGAATTCAAAAGAAATGGC-(3') (u: SEQ ID NO;42) , 
(5') d-TTGTAGATATGGAGGTGTCAC-(3') (v: SEQ ID NO;43) , 
(5') d-TTTTAGATTTGAAATGTTGAGCC-(37 (w: SEQ ID NG:44) , 
(5^ d-TGACAGGTCCATATGTACAAG-(3') (x: SEQ ID NO;45) , 
(5') d-ATTATACAATTTTAAATCCTTTTGG-(30 (y: SEQ ID NO;46) , 
(5^ d-CTGTATTTTTGGTCCGAGAGT-(3') (z: SEQ ID NO:47) , 
or from among the corresponding complementary sequences. 

15. An oligonucleotide which is complementary to nucleic acid which comprises a target nucleotide 
sequence encoding the gene (entE gene) for enterotoxin E produced by Staphylococcus aureus, said 
oiigonucleotide comprising a sequence selected from among the sequences ' 
(5')d-AAAAGTGTGAATTACAAAGAAATG-(3') (a:SEQ ID NO;48), 
(57d-GGTTTTTTCACAGGTCATCGA-(37 (b:SEQ ID NO:49), 
(5')d-GAACAGTTACTTGTTTTTTGCTT-(3') (c:SEQ ID NO;50), 
(5')d-CTGTCTGAGTTATATAAACCAA-{3') (d:SEQ ID NG:51). 
(5')d-GCAGCTTACGGCCAAAGCTG-(3') {e:SEQ ID NO:52), 
(5*)d-AAAGAAATCATAACTTAGCGTG-(3') (f:SEQ ID NO;53), 

or from among the corresponding complementary sequences. 

16. A method of detecting Staphylococcus aureus in a test sample by selectively amplifying a target 
nucleotide sequence using, as primers for chain extension reaction, at least one pair of oligonucleotides 
each defined in claim 11, 12, 13, 14 or 15, said method comprising. 

(a) hybridizing the primers to the target nucleotide sequence occurring in the single-stranded form in 
the sample and causing chain extension by the polymerization reaction involving four nucleotide 
triphosphates (dNTPs), 

(b) separating the thus-obtained double-stranded target nucleotide sequence into single strands, 
each complementary strand being capable of functioning as a template for chain extension reaction 
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involving a complementary primer, 

(c) repeating the chain extension reaction involving the primers, separating primer chain extension 
products from the templates and hybridizing with new prtmer molecules thereby to amplify the target 
nucleotide sequence, and detecting the thus-amplified nucleotide fragment, and 
5 (d) judging, based on the detection result, whether the sequence to be recognized is present in said 

sample. 
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